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PfahlgrabenstraBe 45 
phone/fax +49 6126 8949 
gdgpat/pat2/pct-us 


34/ 


Board of Patent Appeals and Interferences 
US Department of Commerce 
Patent and Trademark Office 
Washington DC 2023 1 / 
USA 7 


Ref: Patent Appl. No. 08/860,182 and OAS of 04/06/2000 (E20) 

Objection to the interference by Mr Jason Morrow and Mr D. Glenn 


o 

7^ 


; -j 



Dayoan 


Dear Sirs, 

I hereby object to the interference by the above-mentioned examiners to my'Patent Appl. No. 
08/860,182 and reque st you to investigatej ^_Qase.-The relevant communications are shaded in 
the accompanying Table of Chronological Enclosures. In September 1999 I twice submitted 
the amendments to the Claims and Abstract, addressing the objections raised in the 1st, 2nd 
and 3rd OAS (Office Action Summary). These amendments found the approval of the 
examiners as documented in the 4th OAS. In April 2000 I received the 5th OAS which is 
identical to the 1st OAS, apart from one page. The terms used in the Claims, Drawings and 
Abstract that were listed in the 1st OAS had been long changed, submitted and approved (see 
4th OAS). 0B 
Why did they, Mr Jason Morrow and Mr D. Glenn Dayoan, have £T1 

1. issued the 5th OAS of 04/06/2000 (E20), which is totally untrustworthy, despite having Z% 
received ^ 

- one set of copies of all Figs, some of which are designated by a legend "Prior Art" (E12);<C 

- the substitute amended Claims with double spaced lines (E10, Ell, E18); S 

- the amended Description (E18, El 9) and 5> 
having given their own approval (E13) on the substitute amended Claims with double 00 
spaced lines submitted twice (E10, Eli)? Please investig ate the loss of^he^bmittals. [yj 

2. requested to directly fax (El 1, E15, E17a-c7to^MonWs Offi^70Tf^217^1ie^ ^ 
amended Description, Claims and Abstract while denying of having received all the above- q 
mentioned submittals? Please jnyestigate-the-purgose^ "XJ 

3. acted as skilled examiners having difficulties to comprehend the load casesT5al£e^ 
Description (El 6 to El 9, E22), which substantiate the passenger ejection in the real- world 

o accidents? Contrarily, the examiners of the European Patent Office immediately granted 

g patent EP 0869878 Bl (see Certificate E27) thereon. Moreover, I had to lecture Mr 

O Morrow the subjects of Technical Mechanics, Tolerances and Manufacturing and provide 

with an additional Fig. 10A, the fax (E5), 50-page report (E24a), police accident reports, 

photos and explanations by long-distance phone calls at my expenses. 
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4. repeated the objection (El, E4, E9, E20) to the Fig. 18 due to missing of Prior Art despite 
the description of new features in Chap. D, G, K pp. 8, 9 and in pp. 12/col. 20 to 39 as well 
as oral explanations during the phone call. Contrarily, the examiners of the European Patent 
Office (E28) had no objection! 

5. demanded for a proper idiomatic English while being unfamiliar with 

- the genuine English term "post section", objected thirsty times in their 1st OAS, 3rd 
OAS and 5th OAS, and 

- the genuine English and American term "latch mechanism" (El, E2, E9, E20)? 

Is their knowledge of English language far better than Mr Stuart Forbes, BSc Oxford 
Honour (phone +49 6126 989 959), having always reviewed all my translations and 
amended pursuant to Oxford English, and the examiners of the British Patent Office, having 
given the approval (El 4) on the Oxford English translations of my European Patent Docs., 
one of which (E21) is attached? Taken as given, their knowledge were superior to the 
Oxford Graduates are they entitled to issue such a distorting verdict in pp. 3 (E20)? 
Furthermore, as Green Card holder and ex. employee of American Companies Prime, 
Computervision etc. I have applied my knowledge of very proper idiomatic American to 
correspond with e.g. the US Congress, Secretary of Transport The Honourable Rodney 
Slater (E24) and Canadian Transport Minister The Honourable David M. Collenette. 

6. repeated the "erroneous" phrases of the 1st patent application, submitted on June, 05/97, in 
pp. 7 to 18 as well as in the 1st OAS and 3rd OAS, which had been long changed in E10, 
Ell, E18, E22, E25? 

7. cited their own Patent Rules in order to reject those "erroneous" phrases which absolutely 
comply with the US Patent Rules, hence, being written in ten US Patent Docs., listed in E2, 
and in three Docs., listed in E3? Please investigate the violation by their own Patent Rules. 

8. needed five months, which could be cut in 2 minutes by printing or copying the 1st OAS of 
10/08/98, to reinstate a fussy examination result? 

9. demanded for a perpetual amendment of each submitted application thus ending up in my 
1st patent application dated June, 05/97 and restarting therefrom to the Appls. (E22, E25)? 
Understandably, the amended Appls. (E22, E25) differ from the original translation (E21) 
so their demand for a marked-up specification (E20) is superfluous. Please investigate their 
idea for the perpetual amendment. 


When changing window guide element (E22) to window guide channel (E25) and by altering 
some sentences into narrative ones in Hemingway's style I beg you for 

- granting patent on the latest version (E25) and 

- prolonging the patent validity by setting the US filing date of 06/22/97 to 08/22/98 to 
compensate the loss of at least one year? 

Would you come to the conclusion that 

- their groundless objections are in contradiction to the equal opportunities propagated by the 
US Government and 

- they have impeded the progress of my work to licence the patent in USA since 1998, thus 
0 responsible for the loss of licencing fees? 

° xa c Due to passenger ejection, which can be avoided only by this Patent Appl., the US Supreme 
5 c Z Courts have imposed a fine of 

"5k 


c -S c - $ 259 millions on Daimler Chrysler, 
£> - E 

<3 O £ 


i> -8 " | - $ 295 millions and $ 173.9 millions on Ford etc 

O ~ <u If I must appear on a hearing to testify against Mr Morrow and Mr Dayoan, please fax me four 
a p 


appointment- date and your fax number. 


3-pc^e letter to Board of Patent Appeals and Interferences 

-3- 



I, an experienced inventor as well as attorney, have completed four German Patent Docs., two 
European Patent Docs, (see Certificates), which have to be translated for British, French and 
Italian Patent Office, and several Patent Appls., on at least six of which German and European 
Patent will be granted in this year. Examiners of German, British, European Patent Office, PCT 
and WIPO have taught me of how to complete patent applications and to file in. 
Understandably, I am willing to learn the specific US Patent Rules. Please provide me with the 
list of books and the ordering list. 

Would you like to forward the attached letters to the Account and Financial Dept.? 

Thank you very much in advance for your reply and help to clarify this case as well as to open 

an account at USPTO. 


kind regards 


Attached: 

Table of Chronological Enclosures 

E21. A translation of the family member EP 0869878 Bl (US 08/860,182) to the British 

Patent Office 
E22. Submitted, amended Appl. 
E23. A set of all Figs. 

E24. NHSTA letter to 50-page report (E24a) 
E25* The latest version of the Appl. 

E26. Genuine English Terms "Post section" used four times in one sheer by Jaguar and "Latch 

mechanism" by Roltra, supplier of Fiat 
E27. Four German and two European Patent Certificates 
E28. Fig. 1 8 of EP 0869878 B 1 without Prior Art 


Go 



letters to the Account and Financial Dept. 


Table of Chronological Enclosures 


Patent Appl. No. 08/860,182 

OAS is abbreviation of Office Action Summary 


Enclosure 

Date (mm/dd/yy) 

Document 

from 




USPTO 

E2 

10/08/98 

Objected terms in Claims of 1st OAS 

USPTO 

E3 

12/15/98 

Registered letter 

Go to 
USPTO 

mi:: 


Ffeai bAS; r: 


E5 

03/18/99 

Fax regarding the objection to the opposed 
prior art 

Go to 
Morrow 

E6 

03/31/99 

Fax, however, I lost the fax- confirmation 

Go to 
Morrow 

E7 

05/17/99 

Registered letter 

Go to 
Morrow 

E8 

07/04/99 

Registered submittal of the Description, 
Claims and Abstract 

Go to 
Morrow 


;0 : 8pi/9'9'; : ' ;:;;L :; : --1 

3td OAS [ [ 

USlfTO i 

E10 

09/10/99 

Registered submittal of the amended Appl. 
(Description, Claims and Abstract) 

Goto 
Morrow 

Ell 

09/10/99 

Amended Clamis faxed to Morrows Office 

Go to 
Morrow 

E12 

09/24/99 

Registered submittal of a new set of copies 
of all Figs, some of which are amended 

Go to 
Morrow 

Ei3:; :; f 

; lW07/9^^ 

4tH 0AS c^ohfiirnihg the approval; on the; ; 
amended Claiim a^ 

iUSPTO;-'-^:.; 

E14 

10/17/99 

Fax disclosing no objection of British 
Patent Office to the translation (E21) 

Go to 
Morrow 

E15 

10/29/99 

Fax to show of how to amend the 
Description 

Morrow 

E16 

11/04/99 

Amended Description faxed to Morrow's 
Office 

Go to 
Morrow 

E17a-c 

11/05/99 

Amended Description faxed to Morrow's 
Office responsive to Morrow's Fax 

Go to 

Morrow and 
Morrow to 
Go 

E18 

11/05/99 

Registered submittal of the amended Appl. 
(Description, Claims and Abstract) 

Go to 
Morrow 

E19 

11/07/99 

Amended Description faxed to Morrow's 
Office responsive to Morrow's wish 

Go to 
Morrow 

E20 





Objected Claims 


Objection to the terms used in claims of my patent application ref. to pp. 6 to 12 of the 1st OAS 
(Office Action Summary) of Oct. 08, 98 

All the used terms and similar ones are found in 

1) 5,806,917 Townseed 

2) 4,307,911 PavlikBudd 

3) 3,819,228 Cornacchia Fiat 

4) 5,480,189 Davies Ford 

5) 3,860,258 Feustel Ford 

6) 5,306,067 Hull Ford 

7) 5,527,080 

8) 5,553,803 Mitzkus 

9) 5,535,553 Staser GM 

10) 5,555,677 De Rees Chrysler 

A comparison with the objected terms is made in pp. 6 to 12. 


Why have Mr Morrow and Mr Dayoan permitted the Ford Corp as well as Townseed to use the 
terms "latch mechanism and striker" while objecting in pp. 9 and 10? 


(J) ^ V c/V5 ^ 

* y Application/Control Number: 08/860,182 Page 6 

Art Unit: 3612 

c** ^ / * UJ , Claim Rejections - 35 USC § 112 

8. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

(3b * ^ ^ ^> i o ^ b 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

9. Claims 1-34 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

The following terms or phrases are inferentially recited in the claims: 
In claim 1 : 

-line 6, the "supporting £oor frame 


-line 14, the "compound assemblies". <-xcAr* k<^ v-W^ ^ 

In claim 2: \> e-^cA ^ +*~\o*S 

-lines 1 and 2, the " vehicle part of vehicle body". «- V v*V *- fc <-C 

-line 3, the "post sections". ^ ^v*r (S> ^o<? I c^t . 

In claim 3: ^ cn>V\ \^+\ ^c> v ^ i ^ 

-line 2 of claim 3, the "vehicle part". 
In claim 4; 

-line 2, the "vehicle part". 
In claim 6: 


-line 3, the "interlocking holes". 
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-line 3, "both window-guide elements" and both "vehicle doors". Only one door 

and window guide element is positively recited. 

-line 5, the "U-shaped block". ^*n> <*o^ [ ^otc 

-line 6, the "(fnutaal f)ost section". cLu^^^^a/v 

In claim 7: 

-line 3, the "interlocking holes". ^ V^-VUq 

-line 3, "both window-guide elements" and both "vehicle doors". Only one door 
and window guide element is positively recited, 
-line 5, the "U-shaped block". V - 
-line 7 5 the "side rail". 


In claim 8: 

-line 2, the "U-shaped block' 


In claim 9: 

-line 2, the "interlocking holes & interlocking blocks' 
-line 3, the "post section". p aV^ 


In claim 10: 


Application/Control Number: 08/860, 1 82 Pa 8 e 8 

Art Unit: 3612 

-lines 5 and 6 5 the "post section". 
Set K °\ -line 6 5 the "reinforcing panel". ^ 

-line 7 5 the "side rail". ^> VaN W M 

In claims 12 and 13: ^ ^ CsS \1 ^ c* C 

-line 3, "interlocking holes", 
-line 3, the "reinforcing panels", 
-line 5, the "interlocking mating blocks". 

In claim 14: 

-line 3 5 the "interlocking blocks". 

-line 3, the "reinforcing peripheral edges". (£> r ^ 
-line 5, the "interlocking mating holes". *>n^c ^ x ~ <A ^ c 

In claim 15: 

-line 3, the "interlocking block", 
-line 4, the "top peripheral edge". 
-line 5, the "interlocking mating holes". 


In claim 16: 

-line 4, the "bottom peripheral edge", 
-line 3, the "interlocking block". 
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Art Unit: 3612 


In claim 17: 

-line 3, the "interlocking block". 

-lines 3 and 4, the "post-section peripheral edge". 

-line 5, the "interlocking mating hole". 

-line 5, the "auxiliary part". 


In claim 19: 

- line 3, the "interlocking block". 

-line 4, the "post-section peripheral edge". 

-line 5, the "interlocking mating hole". 

-line 5, the "outer door-contour-shaped auxiliary part". 


In claim 20: 

-line 5, the "post section". 


In claim 21: 

d> UWW -line 2 5 the "post section". 

1 -line 4, the "interlocking blocks". \£) rc,^^ 

0> \ V Vc? I ^ V 3 ^ -lines 4 and 5, the "reinforcing element". pW 

(jS> ^ r / - " line 5 > " latch mechanism". ^ ^ ^ ^ ^ 
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-line 6, the "interlocking mating holes", 
-line 7, the "post section". 

In claim 22: 

-line 3 , the "interlocking block". W<W ~ <3 (g> ^ *Vcc^v 
-line 4, the "interlocking mating hole", 
-lines 4 and 5, the "reinforcing element". 

-line 5, the "striker". (2> W ^ ( ^ ^ (3> ^V»«\ 

-line 5, the "latch mechanism". (^> 

In claim 23 : 

-line 3, "the interlocking block". 

-line 5, the "interlocking mating hole". 

-line 5, the "post section". 

-lines 5 and 6, the "reinforcing element". 

-line 6, the "striker". 

-line 6, the "latch mechanism". 


In claim 24: 

-line 2, the "U-shaped window-guide element". 
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In claim 25: 

-line 2, the "U-shaped window-guide elements". 
In claim 26: 

-lines 2 and 3, the "window-guide^'. 

In claim 27: \ V» 1 ^ g 


-lines 1 and 2, the "window guides", f 


In claim 28: 

-line 4, the "interlocking hook", 
-line 5, the "interlocking block". 

In claim 29: 

-line 2, the "washer". C<rr^<=-*V u?cr<A C 

In claim 30: 

-line 2, the "screw". \* <sV y- 


In claim 3 1 : 


^3 


Dr. -Ing. Giok Djien Go 
Pfahlgrabenstr. 45 
D-65510Idstein 


Mr Jason Morrow 
Group Art Unit 3612 
USPTO 

Washington DC 2023 1 


Objection to the patentability of US. 5,806,] 
Examination report of Oct. 8, received Oct. 22 
Patent AppL No. 08/860, 182 1 
PCT/DE 96/02120 (DE 195 43 706 Al) 
my 3-page fax phis two enclosures of 11/06/98 
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Dear Mr Morrow, 


12/15/98 


Fatality of a driver of BMWs convertible car [ 1 &]^s evidence for Ae>^ilure of BMWs US 
4 676,524 which is significantly improved by MB's$?M&(^Cfcmg to attached MB s DE 
4344604 CI the construction of MB's roof is stiffened, however, the reinforced roof of MB 
E320 [12] was totally deformed due to lack of reliable interlocking assemblies. 
The PCT/DE96/02120, EP 0869878 Bl, CA 2,220,872 and US 08/860,182 consists of the 
AppL DE 19543706 and extended AppL DE 19645925. Both German Application Forms 
are attached 

Allow me please to compare your objections to my terms in my previous patent application 
with those of US Patent attorneys 

US Pat. Nr 


your objections 
said 

passenger compartment 


door truss 
means 

title comprising two to 
seven words 


common use in US Pat. 
Docs 

Porsche's 5,562,329 e.g. in 
Abstract, pp. 1/coL 25, 46 
etc. 

Porsche's Attorneys have 
completed the Patent Docs, 
of BMW, MB etc. 

Claims of 4,307,911 
10 words in 4,307,911 


my new terms 
IVe totally eliminated 

vehicle body despite the 
proper words 
"passenger 
compartment" (cell). 


door frame 
none 

exactly seven 


I appreciate your correct objections to some Figs., which must be denoted by "Prior Art", 
Claims, violating the USPTO-Rules, but not German, European Patent-Rules. 
I may refer to the correct words of "form-locking connection", explained in Chap. 
"Noteworthy" in pp. 5 and my skill as one the most talented Attorney confirmed by the 


Please hand it over to Mr Jason Morrow $\/<w . 0"V x ^ S 

Group Art Unit 36 12 

my 3-page fiix of 11/03,98 

List of Patent Docs/Appls mentioned in PCT/DE96/02120 (08/860,182) based on (*2), which is 
extended patent appl. of (*1) 


DE 19543706 Al (*1) 

Germany 

11/17/95 

DE 19645925 (*2) 

Germany 

11/07/96 

DE-PS 1755661 

Germany 

06/06/68 

DE-OS 2162071 

Germany 

12/24/70 

DE 3103580 Al 

Germany 

01/07/82 

DE 3726292 CI 

Germany 

02/23/89 

DE 4342038 Al 

Germany 

12/09/93 

EP 423465 A 

Europe 

10/18/89 

EP 642940 A (*3) 

Europe 

09/09/93 


(*3) patent family member US 5,518,290 


examiners of German Patent and European Patent Office granting patent on the following 
within short period of 1 1 months: 

- enclosed European Patent 0869878 Bl (fiunily member of US 08/860,182, CA 
2,220,872), EP 0844939 Bl, 

- DE 19615785 CI, DE 19636167 CI, DE 19711392 CI, DE 19549378, 

- DE 197 49 780, 197 58 497, 197 58 498, all these three must be amended for the 
purpose of patent-granting upon receiving the official examination reports. 

What is the use of securing the service of US Attorneys, who would use phraseology 
violating the USPTO-Rules and need my teachings? This is the reason why the examiners 
of the German Patent, European Patent Office and WIPO have taught me to formulate 
Claims etc. in order to save their life upon implementation of my inventions in cars, trams 
and aeroplanes. Please read my enclosed report [1] and the reply of NHTSA [19] thereon. 
However, I do have secured the help and service of an Oxford Graduate Stuart Forbes m 
order to have phraseology in compliance with Oxford En g lish . 

The claim 32 corresponds to claim 20 of the EP 0869878 Bl, whose total claims of 35 

were requested on the enclosed registered letter of Dec. 15, 97 to EP Office. 

Would you help me to amend my new patent appL in compliance with USPTO-Rules in 

order to amend my other pending US- patent appls.? 

Thank you for your help and efforts in advance. 

I may wish you Merry Christmas and Happy New Year. 
Sincerely . 

Dr. Go ^ 


Attached: 

European Patent 0869878 Bl (family member of US 08/860,182) 
letter of Dec. 15, 97 to EP Office to request the permission for claim 20 
new patent appl, Figs., all publications, claims in double-space lines, disk 
US 5,284,360, DE 4344604 CI 

German Application Form of DE 19543706 and extended Application Form of DE 
19645925 


Pve already mailed to you the following appls/docs: 

DE 19543706 Al (*1) 

Germany 

11/17/95 

DE 19645925 (*2) 

Germany 

11/07/96 

DE-PS 1755661 

Germany 

06/06/68 

DE-OS 2162071 

Germany 

12/24/70 

DE 3103580 Al 

Germany 

01/07/82 

DE 3726292 CI 

Germany 

02/23/89 

DE 4342038 Al 

Germany 

12/09/93 

EP 423465 A 

Europe 

10/18/89 

EP 642940 A (*3) 

Europe 

09/09/93 


PCT/DE96/02120 is based on Patent appl. (*1) and extended Patent appl. (*2). 
(*3) patent family member US 5,518,290 


Dr. -Ing. Giok Djien Go 
Pfahlgrabenstr. 45 

D-65510 Idstein phone/fax +49 6126 8949 


Mr Jason Morrow 3-page fax +703 305 7687 

Group Art Unit 3612 

USPTO 



Patent Appl. No. 08/860,182 mailed Dec. 12, 98 
Inapplicability of US. 5,806,917 

Dear Mr Morrow, 

Thank you for your 2nd examination report of^a^^SJg^j^ietf^s delivered 02/20/99. 
Allow me please to deliver my first review thereon: 

A. Inapplicability of Townseed's method to reduce clearances in col. 10/lines 38-59, Fig. 12 and 704 
to minimum tolerances: 

Each tapered key 130 has four faces associated with four clearances Fl to F4 and a depth clearance F5 
in loose engagement with the mating receptacle 134. On the use of six interengaging assemblies a 
vehicular connection member of door & vehicle body must be provided with 6 x 5 = 30 clearances plus 
three clearances between the stud 298 and catch of door lock 248, thus totalling 33 clearances. 
Despite meticulous, very pricey rework (repair) by injecting hardenable resin in the receptacle the 
problem of a high number of clearances remains unresolved. Dr. Reichenbachs interengaging assembly 
ref to German Patent Doc. 1755611 includes a cone-shaped key and the mating receptacle, thus 
yielding two clearances, less than Townseed's assembly, phis three clearances for door lock, thus 
totalling five clearances. The problem of clearances remains unresolved. When the tolerances between 
mating members of door lock are perfectly adjusted the key and mating receptacle must be in loose 
interengagement After more than two decades Daimler Chrysler has stopped the production of 
Reichenbachs assemblies. 
Townseed has not anticipated 

- huge costs to rework and repair. Should the rework be carried out in the assembly line that must be 
stopped for injection work of hardenable resin? If injection work is made outside of assembly hall, 
must the car be repainted in the assembly line when the remaining resin smears the vehicle body 
and/or resin spills thereover? Is hardenable resin coating capable of sustaining large forces? 

- problem of a high number of clearances and reject rate. When at least one of six interengaging 
assemblies are in interference due to problem case D " Constant, small contour- clearance" in pp. 
4/lines 16-27, the door can never be closed! 

- increasing problem of a high number of clearances and larger reject rate due to additional clearances 
of new door latch in col. 7/lines 56 to col. 8/lines 2 in Fig. 9 and 10. 

- load cases I to IV described in pp 3 of my US 08/860,182 and 

- passenger ejection in rollover due to disengagement of Townseed's assemblies resulting in door 
detachment when the deformed vehicle body 20 is deflected in DE x -direction shown in Fig. 10 A. See 
my principle measures to resolve the failure of prior art in Fig. 3A, 4A, 3, 15 and 16. 

Townseed's invention was already patented by Nissan ref. to Fig. 1A and DE-OS 2162071 of '07/06/72, 
whose shortcomings are described in pp. 5/lines 34-50. 

The well experienced examiners of PCT- and European Office have given a positive verdict on my 
countermeasures and, later on, granted patent EP 0869878 Bl thereon. 
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B. My German Patent Application DE 19543706 Al, stored in CD, can be read in any Patent Office for 
the purpose of certifying. Furthermore, PCT-Office and EP Office have meticulously examined the DE 
19543706 Al and DE 19645925, both together are merged into PCT/DE96/02120, which is similar to 
the family members US 5,518,290 and EP 0869878 Bl. 

However, in order to meet the US requirement I, having mailed a registered request of confirmation to 
DPA (German Patent Office), will show you the original version and the examination report of DE 
19543706 Al, the examination report of DE 19645925 and both original filing forms in a hearing. 

C. I have made a list of Americanised phrases, whereto you objected, ref to US Patent Docs, e.g.: 
In Claim 10 "side rail" ref. to US 5,480,189 col. 3/line 58; US 3,860,258 coL 2/lines 31, 34. 

In Claim 21 "latch mechanism", changed into "door lock", ref. to US 5,306,067 col. 1/line 38, col. 
2/line 18, coL 4/line 3. Would you accept "aperture-guide", "aperture-guide member" replacing 
"window-guide", " window -guide element"? 

D. I have already amended all claims and the following narrative abstract: 

On closing the door, that is conventionally hinged to a pillar, keys of interengagable assemblies 
smoothly engage with mating receptacles located on both pillars, the vehicle roof and side rail. The 
smooth interengagement is ensured by the adjusting mechanisms of the keys, which are located on the 
front, rear, upper and lower edges of the door. In an accident the door is coupled with the mating door- 
aperture in the vehicle chassis whereby energy is distributed to the integrated vehicle chassis. 
In the second feature of invention, the interengagable assemblies of a vehicular connection-member, 
consisting of the edge of the door and a member of the vehicle chassis, are arranged in at least two 
operating planes. 

In the third feature, the deformation of the two doors of one vehicle side and their common pillar is 
constrained in an accident due to a housing, rigidly attached to the common pillar and accommodating 
the keys, which tightly engage with the mating receptacles located on the rear edge of the front door 
and the front edge of the rear door. 

This inventive technology is applicable for other door types such as tailgate-, sliding side-, cargo-, 
liftgate doors, trunk cover and hood to define a substantially stiffer vehicle chassis whereby stress is 
enormously reduced in an accident. 

Due to th above-mentioned and additional review there is a need to meet you. I wish to 

- present the list, other paper work, appls, forms and docs in original version, 

- have your consent for prolonging the expiration date because DPA needs time to confirm the 
existence of DE 19543706 Al and 

- discuss with you in a hearing about the failure of the prior art in relation to load cases I to IV, 
assembling doors ref. to problem case D, door detachment and total deformation of vehicle chassis 
by showing a lot of police-accident reports and photos of failure of Reichenbachs, new assemblies, 
door locks of accident-involved MBs, BMWs, VW VR6, VWs, Opel Omegas (Cadillac Catera) etc. 

I would appreciate your help to return my previous appl. being corrected and arranged according to US 
Patent rules. Should I mail you the draft of the amended appl. before a hearing takes place? 

On March 22, 24 or 25 between 1 to 4 p.m. at your local time I would phone you. 
Thank you very much for your help and interest. 


kind regards 
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Mr Jason Morrow 
Group Art Unit 3612 
USPTO 


Would you like to review the abstract and fax me^the amended bagk^plfease? 


Patent AppL No. 08/860,182 


Dear Mr Morrow, 



On closing the door, that is conventionally hinged to a pillar, keys of interengagable assemblies 
smoothly engage with mating receptacles located on both pillars, the vehicle roof and side rail. 
The smooth interengagement is ensured by the adjusting mechanisms of the keys, which are 
located on the front, rear, upper and lower edges of the door. In an accident the door is coupled 
with the mating door-aperture in the vehicle chassis whereby energy is distributed to the 
integrated vehicle chassis. 

In the second feature of invention, the interengagable assemblies of a vehicular connection- 
member, consisting of the edge of the door and a member of the vehicle chassis, are arranged in at 
least two operating planes. 

In the third feature, the deformation of the two doors of one vehicle side and their common pillar 
is constrained in an accident due to a housing, rigidly attached to the common pillar and 
accommodating the keys, which tightly engage with the mating receptacles located on the rear 
edge of the front door and the front edge of the rear door. 

This inventive technology is applicable for other door types such as tailgate-, sliding side-, cargo-, 
liftgate doors, trunk cover and hood to define a substantially stifFer vehicle chassis whereby stress 
is enormously reduced in an accident. 

Thank you very much for your help and interest, 
kind regards 
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Mr Jason Morrow 
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Patent Appl. No. 08/860,182 

Dear Mr Morrow, /^^5A^^ 

The President of German Patent Office has made a oa^fira^tiona^^ certified copy of DE 
19543706.3 which meets the USPTO rule. 
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kind regards 
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Dear Mr Morrow, 



the failure to fax you the remaining pages from 16 }b^jm^^, ^l^lf^'^jfef 
Department fax machines at 5 pm. I left you a message in your phone box to forward the paper 

work by matt. 

Please fax back your suggestion. 
Thank you for your interest and help. 



400 Seventh Street, S.w. 

US. Deportment Washington, D C. 20590 

of Transportation 

National Highway 
Traffic Safety 

Administration ^OV 2 4 1998 


AIR MAIL 

Dr.-Ing. Giok Djien Go 
Pfahlgrabenstr . 45 
D-65510 Idstein 
Germany 

Dear Dr. Go: 

Thank you for your letters to Secretary of Transportation 
Rodney E. Slater regarding your inventions of occupant 
Protection devices. Your letters have been forwarded to the 
Of fictof Vehicle safety Research of the National Highway 
Traffic Safety Administration (NHTSA) for our review. 

NHTSA is an agency under the U.S. Department of Transportation 
which is responsible for reducing deaths, injuries, ana 
economic losses resulting from motor vehicle crashes. Towards 
?n?s" Sbjec?ive, this agency conducts research to develop an 
understanding of human injury mechanisms in eras nd fc o 

develop countermeasures that address the f afet Y Problems. Ttie 
aim of this effort is to support the development of ^d/or 
upgrade Federal motor vehicle safety standards. However , NHTSA 
S not endorse specific products. Rather, the applicable 
pSrrormanle requirements of relevant safety standards must be 
met by the product. 

We stronqly encourage the marketplace development of any system 
thaf can g inc?ease slfety. You may wish to approach the^ 
automotive industry or their suppliers to determine if there is 
an iS?erest in further development of your safety systems for 
installation in new vehicles. 

-rh* acrencv appreciates your commitment to development of safety 
syStSrior craS protection, and we encourage your continued 

interest. 
Sincerely, 

Director 

Office of Vehicle Safety Research 
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Vehicle bodies. 


11 A .e~-?-e 5z>cy .10) has a cc:- aperture m> the 
coor acr-^-e tin being bounded along its lower 
edge rv a s:l! section < 12) and by forward and 
-earwa-z ^standing post sections {13 and 14). a 
coor 1 1 5r being located in the doer aperture (11). the 
coor nS) being hinged to one pest section (13) and 
reieasaoiy engaging catch on the other post section 
•;14>. a bar (20) is provided adjacent the edge of 


the door (15) remote from the sill section (12). 
clamping elements (25. 26: 36. 31. 38) being pro- 
vided for reieasably clamping the tie bar (20) with 
respect to both the forward and rearward post sec- 
tions (13. 14) when the door (15) is closed, the tie 
bar (20) being capable when clamped of transmitting 
tensile, compressive and torsional loads from one 
post section (13) to the other post section (14). 
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seal 14 (Figure 2), and to outer panel 2 via a 
second known seal (not shown) also fitted to outer 
panel 2. 

Window 13 is moved in relation to outer panel 
2 and between an open and closed position by a 
known window regulator 15 forming part of preas- 
sembly 3, housed inside cavity 10, and supported 
inside cavity 10 on a plate 16. the opposite end 
portions of which are connected integral with re- 
spective intermediate portions of portion 9. More 
specifically, window regulator 15 comprises a slide 
36 connected integral with the bottom peripheral 
portion of window 13 and operated by a known link 
drive 17. Drive 17 is in turn operated by an electric 
motor 18, the supply cables 19 of which are fitted 
to plate 16 and terminate in respective terminals 
connected to the terminal board of a cable assem- 
bly 20 (shown partially in Figure 1) extending to- 
wards the central portion of the vehicle. Assembly 
20 is fitted to panel 8, and is preferably embedded 
inside panel 8 when this is formed or during as- 
sembly of preassembly 3. 

As shown in Figure 1, plate 16 is also fitted 
with a known door lock mechanism 21 also forming 
part of preassembly 3 and comprising a lock 22 
with a top lever for connection to the outside door 
handle (not shown), and a known power operated 
safety door lock device 23 with supply cables 24 
also connected to panel 8 and connected in known 
manner to cable assembly 20. 

As shown in Figure 1, preassembly 3 of door 1 
is fitted to outer panel 2 by means of a number of 
elastic appendixes 25 fitted to and spaced along 
the inner surface of portion 11 of panel 8, and each 
of which positively engages a respective seat or 
opening 26 formed in portion 6 of outer panel 2. 
Preassembly 3 is also fitted to outer panel 2 by 
means of a number of fastening elements 27 (Fig- 
ure 2) extending through respective holes 28 in a 
peripheral portion of portion 9 of panel 8, and 
positively engaging - preferably clicking inside - 
respective holes 29 in a peripheral portion of por- 
tion 4 of outer panel 2. 

Door 1 as described above is produced by first 
forming preassembly 3 and then fitting it to outer 
panel 2. More specifically, preassembly 3 i & . 
formed by fitting window regulator 15 ancf lock » 
'mechanism 121 to plate 16; inserting plate 16 inside 
cavity HUff panel 8 formed beforehand, for exam- 
ple, by molding; fitting plate 16 removably to por- 
tion 9 of panel 8; electrically connecting supply 
cables 19 and 24 of motor 18 and device 23 
respectively to assembly 20 already embedded 
inside, and hence integral with, panel 8; fitting 
cables 19 and 24 to plate 16 or portion 9 of panel 
8; and. finally, fitting window 13 to both panel 8, by 
fitting it on to respective seal 14, and to window 
regulator 15 by fitting the bottom portion of window 


13 on to slide 36. 

Once assembled, preassembly 3 is picked up, 
preferably by means of a robot fixture (not shown) 
or by an operator, and positioned facing outer 
5 panel 2, and more specifically in such a position 
that each appendix 25 corresponds with a respec- 
tive seat 26, and holes 28 correspond with holes 
29. 

At this point, preassembly 3 is moved towards 
w outer panel 2; panel 8 is pressed on to outer panel 
2 so that appendixes 25 positively engage respec- 
tive seats 26; and, still pressing panel 8 on to outer 
panel 2, fastening elements 27 are inserted inside 
respective holes 28 and driven into holes 29. 
75 Bottom portion 9 of panel 8 is thus connected 

removably to portion 4 to complete the bottom 
portion of door 1; while top portion 11 of panel 8 is 
connected removably to frame 6 with which it de- 
fines a channel for window 13. and at the same 
20 time covers frame 6 to complete the top portion of 
door 1 . 

A pretested preassembly of the type described 
above thus provides for greatly simplifying assem- 
bly of the door and, more especially, for enabling a 
25 drastic reduction in on-line assembly, testing and 
revision time, by virtue of supplying the assembly 
line with no more than two parts, one consisting of 
metal outer panel 2, and the other of all the other, 
preassembled, working components of the door. 
30 Also, by virtue of supplying the assembly line 

with only two parts which are easily connectable to 
each other, this may be done using fully automatic 
robot fixtures, thus enabling a reduction in the 
skilled labour still required at present for assem- 
35 bling known doors. 

Clearly, changes may be made to door 1 as 
described and illustrated herein without, however, 
departing from the scope of the present invention. 
For example, panel 8 need not necessarily present 
40 portion 11 or the whole of portion 11; window 13 
need not necessarily form part of the preassembly, 
and may be fitted to outer panel 2 in known man- 
ner and to respective slide 36 during fitment of 
preassembly 3 to outer panel 2; and changes may 
45 be made to elements 25 and 27 for connecting 
preassembly 3 to outer panel 2. 

Moreover, panel 8 need not necessarily 
present cavity 10 or pocket 10a, and window regu- 
lator 15 and door lock mechanism 21 may be 
50 housed in a cavity formed in outer panel 2, in 
which case, plate 16 may be dispensed with and 
portion 9 may be reinforced, for example, by 
means of ribs. 

Finally, as opposed to being embedded in pan- 
55 el 8, cable assembly 20 may simply be fitted to the 
surface of panel 8 using known fastening elements 
such as brackets or terminal strips screwed to or 
embedded in panel 8. 
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INCREASED STIFFNESS OF VEHICLE STRUCTURE IN ACCIDENT 


CROSS REFERENCE TO RELATED APPLICATIONS 

5 This is a continuation-in-part application of co-pending international application number 
PCT/DE 96/02120 (WO 97/18984, European Patent Doc. EP 0869878 Bl) filed Nov. 7, 
1996 and claiming the priority of DE 195 43 706 Al filed Nov. 17, 1995. 

BACKGROUND OF THE INVENTION 

10 1 . Field of the Invention: 

The present invention relates generally to vehicle doors and, more particularly, to 

interengaging assemblies which structurally integrate all vehicle doors, when closed, with 

the vehicle roo£ both side rails (sill portions) arranged along the vehicle floor, all pillars. 

(post sections or pillar portions) and the flanges of door apertures of a vehicle body thereby 
15 distributing energy to all those vehicular members, lowering stress thereof preventing 

passenger ejection and enhancing survival chance in the event of any collision (front, side 

and/or rear collision) or rollover. 

2. Discussion of the Prior Art: 
In order to formulate in single terminology a generalized definition for the proper term is 
20 presented: 


Definition: 

"series-connected 
doors" 


25 


Proper Term: 

doors of one vehicle side are series-connected 

panel, shell, beam etc. according to FEM and Technical 
Mechanics 

window-pane tracks 6, 6B, 6.1, 6.2, 6.1B, 6.2B, 6.1a, 
6.2a, 6.1aB, 6.2aB 

space between the outer and inner panel of the door 

vehicle door becomes detached from the vehicle body 

mating parts of an interengaging assembly such as key & 
receptacle, hook & recess, hole & key or hook & rod 

aperture, slot, oblong hole 

two mating veliicular members, such as vehicle door & 
vehicle roo£ vehicle door & side rail, vehicle door & 
flange (transition region) of vehicle body, vehicle door & 
pillar/s, vehicle door & vehicle door in engagement in the 
event of any collision and/or rollover 

It is known in the prior art to provide interengaging assemblies to engage and/or clamp the 
vehicle door with the mating vehicular members, when the vehicle door is in closed 
position, thus distributing energy, lowering stress whilst enhancing survival chance only in 
the event of either mid-front collision or side collision of type U2, one of four types shown 
in Fig. 13. 


"girder" 

"window-guide 
channels" of window 
pane (glass) 

"door cavity" 

"door detachment" 

"mating parts of 

interengaging 

assembly 

"engaging hole" 

"vehicular couple" 
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However, all these conventional configurations do not take into account the failure of 
passenger protection due to the following problem cases in conjunction with disengagement 
of the mating parts of interengaging assemblies from each other in the event of all types of 
real collision (any real collision) or real rollover: 
5 A Load cases I to V according to Technical Mechanics/FEM in real front, side and 
rear collision; 

B Wrong assumption of the prior art for the purpose of idealizing a general side energy 

S or Si to a single energy S x or S x i; 
C Analogy between the state of non-contact and disengagement; 
10 D Constant, small contour-clearance and assembly tolerance zones; 
E Large clearances of interengaging assemblies; 

El The first inventions of interengaging assemblies, huge production costs and fatal 

injury in real collision due to large clearances; 
E2 Large deformation of vehicle structure or door 8. 8B in real collision; 
75 E3 Large deformation of side rail 18 in real collision; 

E4 Large deformation of upper member 8.17 of door frame and vehicle roof 17 in real 

collision; 

E5 Intrusion of vehicle roof 17 in vehicle body 20 on real rollovers; and 
E6 Clamping assemblies or adjustable interengaging assemblies to resolve problem case 
20 E. 

Problem case A: In order to idealize an impact force 2Fi, shown in Fig. 10A, imposed on a 
vehicle structure the following assumptions must be specified: 

- let the vehicle structure be idealized by two symmetric vehicle halves subjected to an 

25 front impact force 2F along the centre line. 

Load case I in z-y plane in Fig. 5: The moment M x = H*h about the x-axis is replaced by a 
pair of forces H A = (H*h)/1 with the lever arm of 1. Employing the equilibrium condition for 
moments two forces of reaction are obtained: V A = (V*lc)/1 and V B = - V A + V. Acting in z- 
direction with respect to the sign are three shear forces: -V, (H A + V A ) and -(H A + V B ). 

30 Under load of these forces the vehicle side, comprising all pillars, series- connected doors 8, 
8B reinforced by impact elements and interengaging assemblies of those doors and pillars, is 
subjected to the bending moment along the y-axis. 

Load case II in z-x plane in Fig. 6: The force V exerts bending moment along the x- 
axis and rotating moment M y = V*b about the y-axis acts as torsional moment along the 
35 vehicle side. 

Load case IH in x-y plane in Fig. 7: The A-pillar is under load of rotating moment M xy = - 
H*b. The vehicle side is subjected to bending moment M xy along the y-axis and buckling 
force H. 

Subjected to the total stress of bending moments M^, M^, Mzy, buckling force H and 
40 torsional moments M z , M y in the load cases I to in, the vehicle side, shown in Fig. 8, is 
deformed in real front collision. 

By reversibly arranging the series- connected doors 8, 8B the same load cases are obtained 
for real rear collision. 

45 Load case IV in x-y plane in Fig. 9: Under load of side impact energy S at impact angle a 
27° according to FMVSS 214 or in the event of real side collision the vehicle side is 
subjected to bending moment M xyS along the y-axis and lateral force S y . 
Load case V in z-x plane in Fig. 10: Under load of side impact energy S at impact angle y or 
in the real side collision against a tree or highway column 22, shown in Fig. 10A, 13, the 

50 vehicle side is subjected to bending moment M^s along the z-axis and lateral force S z . 
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The total stress consists of the stresses in load cases IV and V. 

Problem case B: The majority of the prior art is governed by the following assumptions: 

- let clearances between mating parts of an interengaging assembly be neglected and 

- let the load cases IV and V be idealized to a lateral energy S x , shown in Fig. 9, or S x i, 
5 shown in Fig, 10A, imposing on the centre of vehicle door, illustrated as collision type 

Ul, shown in Fig. 13, despite four collision types Ul to U4 and the collision type U2 
having the highest percentage of severe and fatal injuries. Nevertheless, car 
manufacturers and suppliers world-wide have adopted this idealized S x or S x i in 
inventions e.g. U.S. Pat. No. 4,307,911, U.S. Pat. No. 5,806,917, U.S. Pat. No. 
10 5,5 18,290, whose shortcomings are mentioned in the following problem case E2. 

Problem case C: Ref. to Figs. 1 1, 12 both end coils of compression-coil spring 19 are 
guided by two spring seats 19.1. Their utmost outer nodes KN X and KNend (not drawn) rest 
against both stops 19.3, where i represents the number of coils. To survey the rolling 
behaviour of end coil 19 on the lower spring seat 19.1 the end coil is idealized in elements 
75 by supporting springs in reference to the nodes and by the threshold value of the distance in 
the "state of rolling" s < 0. 1 mm Fig. 12 illustrates the rolling behaviour in regard to the 
FEM data and test results marked with M in dependence on F z = -790, -1000 and -3000 N: 

- According to test results KN 2 to KN 5 roll on the spring seat at F 2 = -790 N, but in the 
state of non-contact at F 2 = -1000 and -3000 N. 

20 - According to FEM data the nodes in the following states are in dependence on F 2 : 
F z State of contact State of rolling 

- 100 KNi, KN15, KN 17 KNi to KN 3 , KN 10 to KN 18 

-250 KNi, KN19, KN 2 o KNj, KN15 to KN 23 

-1415 KN U KNn, KN 19 , KN 20 , KNi, KN i5 to KN35 
KN 30 , KN31, KN33, KN34 

The state of contact (engagement) of mating parts of interengaging assemblies, idealized by 
nodes of the rolling end coils and mating elements of the spring, can be transformed into the 
state of disengagement, when the force increases. 

25 Problem case D: Recently in automotive industry, great efforts have been made to achieve 
(finish) a constant (uniform), small contour clearance between the outer door-contour 
"abcde" of vehicle door 8, 8B and the door aperture of vehicle body 20, shown in Fig. 5, in 
order to minimize flow noise and, particularly, to achieve sales success in co-operation with 
an overall impression of attractive design. In the state of assembly the contour clearance e.g. 

30 of AUDI ® vehicles is only 2.5 mm and of VW Passat ® 3.5 mm. 

In order to meet the above-mentioned goal and to avoid rework or reject rate large 
assembly tolerances between the outer door-contour and the door aperture (opening) of 
. vehicle body 20 must be designed. 

Problem case E: The door lock 248, rigidly attached to vehicle door 8, and the striker 298, 
35 rigidly attached to pillar illustrated as B-pillar in Fig. 10A of U.S. Pat. No 4,307,91 1 

representing the prior art, is provided with locking clearances in x-, y- and z-direction, thus 
ensuring the state of door locking and the normal operation of vehicle door. For the 
purpose of preserving the constant, small contour- clearance, 

- the position D a to D c of each key 128a to 128c, rigidly attached to vehicle door 8, and 
40 the position S a to S c of mating receptacle 158a to 158c, rigidly attached to lower stiff 

panel 156 of side rail 18; 

- the position D n of key 148, rigidly attached to vehicle door 8, and the position B n of 
mating receptacle 198, rigidly attached to pillar, 
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must be provided with position-tolerances, larger than locking and assembly tolerances, in 
x-, y- and z- direction in order to avoid 

1. interference with the locking operation of door lock 248 to striker 298 when closing 
vehicle door 8; 
5 2. expensive reworking at the assembly line; 

3. customer complaints due to disturbing noises associated with the small distances of 
overlaying coils, representing the mating parts of interengaging assemblies, denoted as w 
< 0.2 mm ) shown in Fig. 11; and 

4. high reject rate due to different references of coordinate system of vehicle door, finished 
10 by two to three suppliers and transported to assembly line, and of vehicle body 20, 

finished at the assembly line. Huge costs are necessary to computerize design data of 
vehicle door and structure in data files, which must be evaluated by innovative programs 
to minimize those position-tolerances and reject rate, however, under the condition of 
the constant, small contour-clearance. 

15 Problem case El: According to the prior art the taper-formed key 148 and the mating 
receptacle 198 should be in engagement or form-locking connection to ensure energy- 
transmission from one pillar to the other. 

Because receptacle 198 and striker 298 are formed together in one piece, an adjustment of 
receptacle 198 changes the position of striker 298 to the door lock 248 as well as the 

20 clearance therebetween, which becomes too large or small. In order to properly latch and 
lock the vehicle door to vehicle structure the "interengaging" assembly is provided with 
large tolerance zones, thus violating the condition of the aforementioned feature. 
When a vehicle is laterally crashed by a truck, the key 148 can disengage from mating 
receptacle 198 due to large clearance so the remaining energy totally deforms the vehicle 

25 door, whose intrusion can fatally injure the driver. 

According to the prior art shown in Fig. 1A, contour tongues 16.1 should be in 
engagement with contour grooves 16.2 in order to integrate vehicle door 8, 8B into side rail 
18, vehicle roof 17 and B-pillar in side collision. Without "interengaging" assembly of the 
vehicle door and B-pillar, the normal operation of vehicle door would be possible if the 

30 outer door-contour "abcde" were square. Regarding the recent contour design, shown in 
Figs. 5 and 18, the line "ab" is generally curve-shaped, line "be" of front door upwardly 
inclined (p > 90°) or generally curve-shaped and line "be" of rear door generally S-shaped, 
so contour grooves 16.2 would interfere with contour tongues 16.1 when closing the 
vehicle door. Furthermore, to sustain large impact energy it is necessary to reinforce the 

35 wide contour groove by an element which, unfortunately, can't be attached to the narrow 
upper member 8.17 of door frame. 

According to the U.S. Pat. No. 3,819,228 a bulky "engaging" bolt rigidly attached to a 
stiff inner panel of vehicle door 8 projects through a hole of a stiff element attached to side 
rail 18 when the door is in closed position. The problem of large tolerance zones remains 

40 unresolved. Moreover, the overall stylish impression spoilt by a bulky "engaging" bolt will, 
doubtless, not be beneficial to sales. When stepping in or out of the vehicle body while 
cleaning or repairing, the person can injure himself when stumbling over this bulky bolt. 
When closing the door the danger of damage to clothing and injury to passengers, 
particularly when it is dark, is apparent. 

45 Problem case E2: Under the load of force Fi, shown in Fig. 10A, in an approx. 30° inclined, 
offset front collision against another car the vehicle structure, totally deformed, is deflected, 
in great extent, in the opposite x-direction and in the y-direction thus resulting in 
disengagement of the catching hook 148, rigidly attached to the impact beam 1, IB of 
driver-door, and the door lock 248 from the mating recess 198 and striker 298, all of which 
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are rigidly attached to the B-pillar, respectively, in association with the reduction of the 
distance between the A- and B- pillar from 860 mm to 490 mm in the y-direction and the 
collapse of passenger protection. Later on, the remaining energy totally deforms the driver- 
door too. If the car rolls over, the driver would be ejected therefrom. 
5 In a real side collision of another car into a tree, great energy totally deformed the vehicle 
side whose intrusion fatally injured both passengers. Obviously, the lateral force, deviating 
from the idealized force Sxi, could not force catching hook 148 to penetrate into recess 198 
in order to define an "interengaging" assembly. 

Both real accidents resulting in severe/fatal injuries verify the shortcomings of any patent 
10 valid only for survival chance under load of an idealized force Sxi, denoted by arrow A in 
Fig. 1 of U.S. Pat. No. 5,518,290. Taken as given, the mid region of door is secured to the 
B-piUar by the "interengaging" assembly in an "idealized" accident, the upper, lower 
member 8.17, 8.18 of door frame, the vehicle roof 17 and side rail 18 are overstressed due 
to lack of interengaging assemblies. Moreover, problem cases E3 to E6 remain unresolved. 
75 As exemplified by U.S. Pat. No. 4,676,524, a pair of vertically supporting window-guide 
channels, rigidly mounted in both vehicle doors 8 of a convertible car is in abutting, 
"engaging" relationship with both termini of upper member of cowl, when both vehicle 
doors are in closed position, owing to a pair of "interengaging" assemblies, each of which 
consists of 

20 1. a receptacle of the terminus of the upper member and a locking mating tip of key of the 
window-guide channel pressing therein in the first embodiment; or 
2. a king-size hole of the terminus of the upper member and a mating key of the window- 
guide channel having a mushroom- shaped head being in free connection therewith in the 
second embodiment 
25 for the purpose of enhancing survival chance on rollover. 
When the convertible car rolls over, 

1. great shear force fractures each locking tip of the key; or 

2. great impact energy totally deforms each "interengaging" assembly, whose key and king- 
size hole are in disengagement, 

30 thereby totally deforming the cowl and pair of window-guide channels. 

The stiflhess of an open roof of a convertible car, merely supported by a pair of pillars in 
force-locking or free connection with one pair of small-size window-guide channels, is 

- very low, thereby resulting in fatality on a real rollover thereof; 

- lower than that of a rotatable, stiff rollover bar; 

35 - far lower than that of the closed roof 17 supported by two pairs of pillars and 

- substantially far lower than that of the closed roof 17 strongly supported by three pairs of 
reinforced pillars. 

Problem case E3: Due to great energy in a real side collision against column 22 of a central 
barrier, shown in Fig. 10A, 13, on a highway 
40 - large deformation of side rail 18 and rear section of a vehicle, opposite to x-direction, 

caused the disengagement of the driver's less deformed vehicle door 8 from vehicle 

structure and later on 

- the vehicle rolled over three times across the highway and down-hill, thus totally 
deforming vehicle structure, doors 8, tailgate-door 8T, out of which both rear passengers 

45 were hurled, and, alternately, opening and closing both vehicle doors 8, out of which 
both front passengers were hurled out. 
Grass 70 clamped between each pillar and each vehicle door 8, shown in Fig. 8, was an 
evidence for the alternate opening and closing of both vehicle doors 8 during the rollovers. 
In a side collision of a car into a tree great energy totally deformed vehicle door 8 whose 
50 intrusion severely/fatally injured the passengers. 
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In a collision of another car into a hill great energy totally deformed the right side rail 18 
thus resulting in the disengagement of the door lock 248 and, if provided, interengaging 
assemblies too and later on totally deforming vehicle structure during rollover. The driver 
was hurled out of this car. 

5 Problem case E4: In front collision or crash test impact energy deforms, in general, upper 
member/s 8.17 of door frame/s outwards and vehicle roof 17 upwards, thereby creating a 
gap „o", shown in Fig. 8, and preventing front vehicle door/s 8, 8B and/or vehicle roof 17 
from transmitting energy to vehicle body 20. 

Three different states of deformation are reproduced in three crash tests, conducted by 
10 ADAC, of the German vehicles of the same type 40 % offset crashed at the same speed of 
50 km/h against 

- a very stiff barrier, 

- a deformable barrier and 

- another vehicle of the same type 

75 because the uniform load, deformable property of two colliding masses, impact condition 
etc. are different. The gap „o" in three different sizes, shown in Fig. 8, verifies the above- 
mentioned thesis of non-transmission of energy. 

In side collision impact energy deforms, in general, upper member/s 8.17 of door frame/s 
inwards thereby inflicting injuries on head. 

20 Problem case E5: During the rollover of a car, impact energy totally deformed vehicle roof 
17 whose intrusion severely or fatally injured both front passengers, whose heads were, 
definitely, crushed by falsely deployed airbags, and the remaining energy totally deformed 
vehicle body 20 and doors 8, 8B, 8T, 8x. 

Problem case E6: Responsive to problem case E, a clamping assembly illustrated in Fig. IB 
25 comprises 

- a stiff hook of stiff ledge 25.2 rigidly mounted to lower door frame 8.18 and 

- a thin mating panel of a stiff plate 25.1, rigidly attached along sill rail 18, serving as a site 
of predetermined fracture. 

In excess of predetermined value in real side accident, the mating parts 25.1, 25.2 of 

30 interengaging assemblies are in the state of clamping to ensure the permanent engagement 
of lower door frame 8.18 with sill rail 18 in order to resolve the problem of passenger 
ejection. Load cases I to Id, V and problem cases E2 to E5 remain unresolved. 
Furthermore, there is no space to house both mating parts 25.1, 25.2 in vehicle roof 17 and 
upper member 8.17 of door frame subjected to lateral load F c in real accident. The lack of 

35 interengaging assemblies became obvious on the rollover of a sport car, which plunged 

seven meter downwards and crashed with vehicle roof 17 at a lower level of an underpass in 
Wiesbaden City thus totally deforming vehicle roof 17, body 20 and both upper members 
8.17 of door frames during rollover, where the remaining energy was transmitted through 
both head rests, integrated into the respective seatbacks, to the vehicle floor, thereby 

40 reducing the AIS of both passengers. AIS is an international acronym of Abbreviated Injury 
Severity ranging from 0 (no injury) to 6 (fatality). 

Responsive to problem case E, adjustable and/or latching mechanisms are provided for 
interengaging assemblies, whose adjustable and/or latchable keys are bolted to the B- or Ca- 
pillar, facing the termini of both reinforcing beams 1, 7 or IB, 7B, and whose mating 

45 receptacles are arranged thereto. Both plates 5.1, 5.2 of each hinge of vehicle door are 

provided with a rivet serving as key and an oblong mating hole. Owing to this feature load 
cases I to IV are resolved, but load case V and problem cases E3 to E5 remain unresolved. 
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Evidently, due to load cases I to V and all problem cases B, E, El to E5 "interengagmg" 
assemblies of the remaining prior art are unsuitable for the purpose of energy-transmission 
and distribution by means of the integration of vehicle doors 8, 8B, 8T into the vehicle body 
20, in conjunction with five tolerance zones proposed by U.S. Pat. No. 5,297,841, U.S. Pat. 
5 No. 4,307,91 1 and eight tolerance zones proposed by U.S. Pat. No. 5,806,917. 

None of the above-mentioned configurations offer the simplicity of the present invention in 
manufacturing the interengaging assemblies and ensuring the engagement therefor 
associated with the integration of the vehicle doors with the vehicle body in order to 
increase the stiflhess of the vehicle structure and to prevent passengers from being hurled 
10 out of the vehicle, particularly, in the event of rollover. 

SUMMARY OF THE INVENTION 

Accordingly, the principle object of the present invention is to overcome the deficiencies 
75 of the prior art by providing engagement for interengaging assembly having large 
clearances, which are necessary in car manufacturing and door assembly, in order 

- to protect passengers against ejection from the vehicle body and/or intrusion of vehicular 
member and 

- to increase the vehicular stiflhess 

20 in the event of any collision and/or rollover. These interengaging assembly are arranged to 
the corresponding vehicular couples (vehicular member & mating vehicular member). 

This principle and other objects of the present invention are accomplished by the following 
features (proposals): 

25 - minimum tolerances by installing and adjusting the engaging keys from outside to tightly 
mate the receptacles thereby ensuring the connection of the doors with all vehicular 
members of vehicle body 20 such as pillars, vehicle roof 17, flange 21, a pair of side rails 
18, fastened to vehicle floor, in any collision and/or on rollover; 

- interengaging assemblies with adjusting mechanisms such as holes & keys 15.1 to 15.5a, 
30 15.7, 15.8, hooks 15.6 & reinforcing rod 17.1d and holes & keys 30 to 37, shown in Fig. 

1,3, 3A, 4, 4Aand 14 to 18; 

- window-guide channels to accommodate the engaging parts; 

- space-saving, inexpensive design for engaging parts; 

- arrangement of interengaging assemblies of a vehicular couple in at least two operating 
35 planes thus making the strict restriction of minimum tolerances less significant; 

- arrangement of an U-shaped extension member having keys in the common pillar of the 
series- connected vehicle doors, whose holes mate with the keys to ensure the 
engagement owing to constrained deformation thereof. 

40 Despite the failure of the prior art in the event of real side collision any modification and 

extra design for survival chance in real collision and/or on rollover will generate costs, R&D 
(Research and Development) expenses and weight due to the use of other inventions. 
Summary of the advantages of the present invention: 

A) saving labour- time by installing and adjusting engaging parts from outside the vehicle 
45 body. 

B) low reject rate. 

C) space-saving, inexpensive design. 


D) dissimilar operating planes or at least two operating planes for each vehicular couple to 
ensure the engagement of its interengaging assemblies in association with energy 
absorption due to load cases in three different planes. Figs. 14 to 18 illustrate a single 
vehicular couple: window-guide channel & B-pillar with the interengaging assemblies: 
5 keys 34 & holes in z-x plane acting as the first operating plane, however, interengaging 
assemblies: keys 32, 33 & holes in z-y plane acting as the second operating plane. The 
specification is changed from the minimum tolerances of "narrow" to permissible 
tolerances of "far less narrow", thus cutting costs and time associated with less 
adjustment work to reduce large clearances thereto. This feature of dissimilar operating 

10 planes is applicable too for both interengaging assemblies: holes & 15.1, 15.2a and 15.2, 
15.3 and 15.4a, 15.5 etc., shown in Fig. 3. A row of the same keys is operative in 
dissimilar operating planes by arranging a number of the same keys 15.1 to the generally 
inclined A-pillar or of keys 33 to the generally inclined B-pillar. In reference to the global 
xyz coordinate system the key 15.2a & hole is operative in an inclined plane. 

15 Because the hinge bolts of the front and rear doors have an operating direction in z-axis 
the arrangement of interengaging assemblies: holes & keys 31, 36 to one operating plane 
is sufficient. However, any additional arrangement of holes & keys 30, 35 improves the 
engagement of vehicle mating parts and substantially decreases severe/fatal injuries in any 
real collision. 

20 E) minimizing the R&D work by reducing FEM calculations, crash tests and by saving 

material due to the arrangement of interengaging assembly in different operating planes. 

F) passenger protection for all collisions by a single construction, manufacturing, testing 
expenditure, assembly and material supply. 

G) exploitation of the flange 21, 21T, 21h, 21x of vehicle body 20 provided with sound- 
25 proofing material 21.10, shown in Figs. 1, 17, 18, due to the sites to accommodate keys 

and the continuous stress curve. The enlargement of the flange to a limited extent neither 
impairs the overall stylish impression nor obstructs the passenger from ingress into or 
engress from the passenger compartment. Those edges (regions) of all pillars are defined 
by the dotted lines "al", "bl", "b2" and "cl". 
30 H) overall stylish impression. As substitutes of the bulky bolt ref. to U.S. Pat. No 3,819,228 
small-size parts can be distributed in inconspicuous manner along the window-guide 
channels as well as flange, thus substantially ensuring the engagement of vehicular couple 
whilst lowering stress. Due to this feature it is possible to arrange the following keys: 

- 30, 32, 35, 37 to the respective flange 21 of vehicle body 20. In contrary to U.S. Pat. 
35 No. 3,819,228, this feature won't endanger passenger when stepping in or out, 

furthermore, more useful for passenger protection in side collision, particularly, 
according to collision types Ul and U2, shown in Fig. 13, as well as in front collision. 

- 15.2a, 15.2, 15.7 e.g. with screws M4 to the narrow window-guide channel 6.3, 6.3B 
of upper member 8.17 of door frame to resolve the problem of the large, stiff contour 

40 groove of the prior art. 

- 33, 34, 36 to the respective window-guide channels 6, 6B and channels 6.7, 6.8 in 
engagement with the reinforced B-pillar in two to three operating planes without 
obstructing the operation of the seat belt 26.1, shown in Fig. 15. The fact, that no 
contact is made during the opening operation of series-connected vehicle doors, is 

45 demonstrated by the trajectories of both outer points of the washer and of the door 

edges drawn with dotted lines. 

- 31 to the respective window-guide channels 6 and channels 6.6a in engagement with 
the reinforced A-pillar. 
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I) less stress to solve the problem of total deformation. By means of arrangement of 

interengaging assemblies of each vehicular couple in multi- operating planes and increase 
of vehicular couples comprising vehicle door & vehicle roof 17, vehicle door & side rail 
18, vehicle door & pillar/s and vehicle door & vehicle body 20 more vehicular members 
5 in compound construction are involved in energy absorption in different load cases in the 
event of any collision and/or rollover. 

In co-operation with another prior art the structural stiffness reaches the maximum. 
Beyond doubt, the advantage of keys 2. 7, 5.6 & mating holes is due to the further 
exploitation of the very stiff impact beams 1, 7 to house the corresponding parts. 
10 Because the other vehicular couples comprising such as vehicle door & side rail and 

vehicle door & vehicle roof are not equipped with interengaging assemblies this single 
arrangement of one vehicular couple in mid region of door is insufficient in the event of 
any collision and/or rollover, therefore endangering the passengers in the following state 
of deformation 

75 - intrusion of vehicle roof 17 into the vehicle body and of upper member 8.17 of door 
frame, thus squashing the passengers and 

- buckling of the upper portion of the A-pillar, total deformation of upper member 8.17 
of door frame, buckling of vehicle roof 17 and buckling of side rails 18, shown in Fig. 
8. 

20 In order to avoid the above-mentioned state a number of holes or keys 30 to 37 is 
arranged to the flange 21 above, below of the impact beams 1, 7 and therebetween. 
When the non-adjustable rivets 5.6 of the door hinges in x-z operating plane are 
replaced by a number of interengaging assemblies 15.1, 15.2a, 15.4, 30, 31 in numerous 
operating planes, the total stress of the vehicular couples: A-pillar & vehicle door along 

25 the z-axis is lower owing to stress distribution, thereby preventing, to a certain extent, 
the A-pillar and vehicle door from total deformation and gap „o", shown in Fig. 8. 
J) measures against passenger ejection and total deformation of the vehicular members, 
whereby vehicle doors are not or less deformed, in real accident ref. to problem cases E2 
to E4, which can solely be solved by engagement of the following interengaging 

30 assemblies governed by permissible tolerances: 

- holes & keys 15.3, 15.3a, 15.5a, 15.5 owing to U-shaped extension members 17.3, 
18.3, whose deformation causes a constrained deformation of the series- connected 
vehicle doors, vehicle roof and side rails; 

- holes & keys 32, 33, 34, 30, 15.2, 15.4a of the vehicular couple comprising vehicle 
35 door & B-pillar in four operating planes; and/or 

- hooks 15.6 & reinforcing rod 17.1d of both vehicular couples comprising series- 
connected vehicle doors & side rail and series-connected vehicle doors & vehicle roo£ 
so that the deformation of the side rail and vehicle roof causes a constrained 
deformation of the series- connected vehicle doors; and 

40 by energy transmission into the other vehicle side by means of transverse girders 17.2, 

17.2b, 17.2c, 17.2d, 18.2 of vehicle roof, side rails and all pillars facing each other, thus 

distributing the energy thereto. 
K) passenger protection by engagement of vehicle couples in rear collision. Door 

detachment in rear collision occurred due to the lack of door hinges and interengaging 
45 assemblies. For the purpose of connection of vehicular members to each other the 

engagement of rear door 8B with the C-pillar is improved by rigidly arranging 

- member 6.5C, adapted to the outer door-contour and having holes to receive mating 
keys 37, shown in Figs. 14, 18, to the door frame of rear door; and 

- keys 33, 34 to window-guide channel 6B. 
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The features of vehicle door are, doubtless, suitable for tailgate door 8T, sliding side door, 
liftgate door cargo door, trunk cover 8x, hood 8h, series-connected doors, e.g. three 
vehicle doors with four pillars of large van. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

A number of embodiments, other advantages and features of the present invention will be 
described in the accompanying drawings with reference to the xyz global coordinate system: 
Fig. 1 is a side view of vehicle side, body, impact beams, keys, hooks, window-guide 
10 channels serving as reinforcing elements. 

Fig. 1A is a cross- sectional view of a vehicle door engaging with a roof and side rail ref. 
to DE-OS 2162071 in side collision. 

Fig. IB is a cross- sectional view of a vehicle door engaging with a side rail ref. to EP 
0423465 Al in side collision. 
75 Fig. 2 is a side view of an U-shaped window-guide channel, the position of keys 15.7, 
15.8 and of an additional window-guide member 6.4, 6.4B. 

Fig. 2A is a side view of an U-shaped window-guide channel, the position of keys 15.7. 
Fig. 3 is a perspective view of a front stiff door frame with both window-guide channels, 
both respective window-guide channels and interengaging assemblies of the 1st 
20 embodiment. 

Fig. 3A is a cross- sectional view of a key equipped with an adjusting mechanism. 
Fig. 4 is a perspective view of interengaging assembly hooks & reinforcing rod of the 
2nd embodiment. 

Fig. 4A is a cross-sectional view of the reinforcing rod and the mating hook equipped 
25 with an adjusting mechanism. 

Fig. 5 illustrates a load case I in z-y plane in front collision of vehicle. 

Fig. 6 illustrates a load case II in z-x plane in front collision. 

Fig. 7 illustrates a load case III in x-y plane in front collision. 

Fig. 8 is a state of total deformation of vehicle at displacement v in front collision. 
30 Fig. 9 illustrates a load case IV in x-y plane in side collision of vehicle. 

Fig. 10 illustrates a load case V in z-x plane in side collision. 

Fig. 10A illustrates the mating parts of interengaging assemblies ref. to U.S. Pat. No 
4,307,91 1, both mating parts of a door lock, the general force Fi or Si in the event of front 
or side collision and a highway column. 
35 Fig. 1 1 is a view of a compression-coil spring on a lower spring seat. 

Fig. 12 illustrates the projection of the end coil and spring seat in a plane, the test results 
and FEM data of an end coil rolling on the lower spring seat in dependence on load. 

Fig. 13 illustrates four collision types Ul to U4 ref. to the research work of Institute of 
Vehicle Safety, a Dept. of German Insurers Association, and a highway column. 
40 Fig. 14 is a perspective view of interengaging assemblies of the 3rd embodiment 

comprising a stiff front door frame having a single window-guide channel and a stiff rear 
door frame having a single window-guide channel to engage with the pillars and flange of 
vehicle body. 

Fig. 15 is a cross- sectional view of the series-connected doors in engagement with the 
45 A-, B-pillar and of the vehicle body along the line D-D in Fig. 14. 

Fig. 16 is a side view of the series- connected stiff door frames without window pane in 
engagement with the B-pillar according to arrow E in Fig. 14. 

Fig. 17 is a perspective view of interengaging assemblies of the 4th embodiment 
comprising a stiff front door frame having a single window-guide channel in engagement 
50 with the flange of vehicle body. 

Fig. 18 is a side view of the flange of vehicle body provided with keys. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Beyond doubt, the function of the interengaging assemblies is well described in the 
preferred embodiments of the prior art. However, the tolerances, e.g. eight tolerance zones 
5 of each interengaging assembly ref. to U.S. Pat. No. 5,806,917, are totally neglected in the 
scope because the explanation of how to assemble and manufacture the interengaging 
assemblies in relation to the Figs, fails. Hence, this subject must be taken into account when 
the function and assembly of the interengaging assemblies is described in conjunction with 
manufacturing parts thereof^ distributing energy to the vehicular members and increasing the 
10 vehicle stiffness. When the door is closed, the interengaging assemblies in engagement can 
ensure the connection of the door with the vehicle body if the clearance (tolerances) 
between the mating parts thereof is well defined. 

Ref. to Fig. 3 the scope of the application of the window-guide channels of vehicle door is 
extended to accommodate the keys of interengaging assemblies, whose mating receptacles 
15 are arranged to any (A-, B-, C- or D-) pillar, flange of vehicle body, vehicle roof and/or side 
rail. This feature saves weight and costs. The positions of keys and mating receptacles may 
be interchanged if desired. 

According to the prior art a stiff door frame of vehicle door can be assembled, without door 
girder and reinforcing elements, from at least two impact beams provided with 

20 interengaging assemblies and at least one window-guide channel 6, 6B, 6.1, 6.2, 6. IB, 

6.2B, 6.1a, 6.2a, 6.1aB, 6.2aB. As is customary, the conventional window-guide channels 
6.1, 6.2, 6.1B, 6.2B, shown in Figs. 1 and 3, are made from U-shaped thin panel. The 
window-guide channels, serving as reinforcing elements, are of higher-grade tensile 
strength 6.1a, 6.2a, 6.1aB, 6.2aB to: 

25 - reinforce the conventional U-shaped window-guide channels of metal sheets, 

- receive parts such as hooks, keys and/or holes and 

- receive retaining members 6.5, 6.5B, 6.6a, 6, 6b, 6.7a, 6.7b, 6.8, 6.9 (not drawn) 
serving as structural element with higher-grade tensile strength. 

The retaining members 6.8, 6.9 ref. to Fig. 14 are fixedly attached to the front faces of both 
30 impact beams IB, 7B and window-guide channel 6B, the retaining members 6.6b, 6.7b to 
window-guide channel 6 and impact beam 7 and the retaining members 6.6a, 6.7a to 
window-guide channel 6 and between both impact beams 1, 7. 

Both window-guide channels are replaceable by a conventional U-shaped stiff window- 
guide channel 6, 6B, shown in Figs. 2, 2A, 14 to 17. Less stiff window-guide members 6.3, 
35 6.3B are normally made of panel. Alternately, very stiff window-guide member 6.3, 6.3B 
serves to receive the window pane and keys 15.7. 

Window-guide channel 6, 6B provided with window-guide member 6.3, 6.3B in the door 
cavity, shown in Fig. 2A, has open ends. To maximize the stiflhess of window-guide 
channel 6, 6B both ends are rigidly connected to each other by window-guide member 6.4, 
40 6.4B in the door cavity, shown in Figs. 2, 14 to 17: 

- after the window pane has been inserted, or 

- by having flat profile, shown in Fig. 17, for the purpose of receiving window pane 60, 
60B, shown in Fig. 15. Later on, this window pane must be secured against falling down 
by protective parts. 

45 The window-guide member 6.4, 6.4B is useful for the accommodation of keys 15.8. If 

extraneous weight is not that important for heavy cars, trucks and vans, the window-guide 
channel, fastened to the impact beams, serves as members of door frame to receive keys 
while guiding and receiving the window pane. 
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One of the solutions for the problem case E4 and energy-distribution to both pillars, door 
8, 8B, roof 17 and side rail 18 as well as from one vehicle side to the other vehicle side is 
featured in the 1st embodiment by arranging 

- key 15.1 to a reinforcing element of the L- shaped A-pillar, welded to reinforcing panel 
5 17.1c arranged along the vehicle roof and to transverse girder 17.2d of both facing A- 

pillars of both vehicle sides, and the mating oblong hole to window-guide channel 6.1a; 

- keys 15.1 to reinforced A-pillar and the mating oblong holes to window- guide channel 
6.1a; 

- keys 15.2 to window-guide channels 6.1a, 6.2a and the mating holes to reinforcing panel 
10 17.1a arranged along the vehicle roof; and 

- keys 15.4 to the reinforcing plate of reinforcing panel 18.1 arranged along the side rail, 
and the mating holes to window-guide channels 6.1a, 6.2a. 

In case of large- sized door it is recommended to arrange additional keys 15.2, 15.4 to 
window-guide channel 6.3, member 6.4 and the mating holes to the reinforced vehicle roof 
15 and the reinforced side rail, respectively. 

Ref to Fig. 4 the 2nd embodiment consists of an interengaging assembly, the hooks of 
which are attached to two window-guide channels of each vehicle door and the mating rod 
to the vehicle roo£ pillars of the door or all doors. Additionally, the rod serves to reinforce 
the vehicle roo£ sustain impact force and aid positioning on assembly, thus cutting costs 
20 and time at the assembly line. However, this embodiment needs space, which is available in 
large cars, trucks and vans. This embodiment is suited too for another vehicular couple 
comprising vehicle door/s & side rail. 

The interengaging hooks 15.6 are bolted to window-guide channels 6.1a, 6.2a, 6.1 aB, 
6.2aB and the mating reinforcing rod 17.1d is arranged along the vehicle roof 17 and/or 
25 side rail 18. When at least one pair of rods is welded to transverse girders 17.2 e, 17.2f, 
17.2g of both A-, B- and C-pillars, energy can be distributed from one vehicle side to the 
other vehicle side in side collision, from the front to rear vehicle section of vehicle body 20 
in front collision, from the rear to front vehicle section of vehicle body 20 in rear collision or 
to all members of vehicle body 20 on rollover. 

30 Ref. to Figs. 14, 17, 18 the 3rd embodiment consists of interengaging assemblies 30 & 
6.5, 35 & 6.5B and other interengaging assemblies 32 & 6.9, 37 & 6.9B (6.9, 6.9B similar 
to 6.5), 37 & 6.5C for the purpose of avoiding large deformation of the edges of each door 
and of saving costs by exploiting the flange 21 of vehicle body 20 and the enlarged flange 
defined by the dotted lines "al", "M", "b2" and "cl" to receive keys. The keys 30, 32, 35, 

35 37 are bolted to the respective reinforcing elements 21.1 to 21.5, 21. IB to 21.5B of the 
flange 21 of vehicle body 20 and the corresponding holes are arranged to the housings 6.5, 
6.5B and/or auxiliary member 6.5C, all of which are rigidly attached to the respective 
window-guide channels 6, 6B, the respective elements 6.6b, 6.7b, 6.8, 6.9 (not drawn 
because of the similarity to 6.7b) and/or the respective impact beams 1, IB, 7, 7B. The 

40 reinforcing element 21.5B is welded to the flange and rear wheel case. The same reinforcing 
method can be employed to arrange a similar element 21.1 to the flange and the front wheel 
case. 
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Stiff door hinges in co-operation with impact beams 1, 7, IB, 7B and interengaging 
assemblies transmit forces of load case I from the front to rear vehicle section of vehicle 
body 20 in front collision. There is no door hinges to connect the rear door to the C-pillar. 
To improve energy transmission from the rear to front vehicle section of vehicle body 20 in 
5 rear collision, an auxiliary member 6.5C is attached to the impact beams IB, 7B. 

Instead of the bulky "engaging" bolt ref. to U.S. Pat. No. 3,819,228 these keys, configured 
in small size and distributed along the flange, neither spoil the overall design nor injure 
persons stepping in or out of the vehicle body. 

The Technical Mechanics Method of constrained deformation is applied to secure the 
10 engagement of all vehicular members with each other in the event of accident and to 

distribute impact energy thereto by means of two U-shaped extension members 17.3, 18.3, 
located in common pillar ref. to Fig. 3, whose keys 15.3, 15.3a, 15.5, 15.5a are engaged 
with the mating apertures, arranged to the corresponding window-guide channels 6.2a, 
6.1aB of series- connected doors 8, 8B, when doors are closed. This feature of the 4th 
75 embodiment prevents the disengagement of interengaging assemblies due to large inward 
deflection of vehicle body 20, vehicle roof 17 or side rail 18, above-mentioned in the 
problem case E2, E3 or E5, when the doors are subjected to little or no deformation. As 
connection element of the common pillar and the vehicle roof, this U-shaped extension 
member 17.3 is welded to reinforcing panel 17.1b, arranged along vehicle roof 17, and to 
20 transverse girder 17.2c of both facing common pillars of the vehicle sides. As connection 
element of the common pillar and the vehicle floor this U-shaped extension member 18.3 is 
welded to reinforcing panel 18.1b, arranged along the vehicle floor, and to transverse girder 
18.2 of both facing common pillars of the vehicle sides. The belt case 26 can be housed in 
the U-shaped extension member 18.3. 

25 Due to the arc-travel path of the door about the mutual axis of door hinges the mating 
surfaces of key and receptacle of each interengaging assembly, proposed by U.S. Pat. No. 
5,806,917, are configured in four tapered forms or two curved and two tapered forms, thus 
yielding eight tolerance zones, high manufacturing and assembling costs as well as making 
tight engagement impossible resulting in door detachment in accident. To resolve these 

30 problems straight (non-curved, non-inclined or non-tapered) engaging surfaces are 

proposed for key and receptacle. The purpose of assembling and adjusting any key, shown 
in Figs. 3, 3 A, 4 and 4 A, from outside of the vehicle body 20 is to substantially cut labour 
time and costs. Costs can be enormously lowered by using mechanical connecting parts, 
particularly standard parts like washer (ref. to DIN 125), hexagon socket head screw (ref 

35 to DIN 912) etc. With the exception of 15.4a each key 15.1 to 15.5a, 15.7, 15.8, 30 to 37 
comprises a screw 15.14, a sleeve 15.11, a number of washers built into one spacer 15.12 
and a washer with a large exterior diameter 15.13, illustrated in Figs. 3 A, 14 to 18. In order 
to ensure the engagement of key with mating hole a protrusion „x m " and circumferential 
clearance „c c ", explained in the next section, must be preserved by: 

40 - correcting the length of spacer ,4" by removing or adding washers and/or 

- assembling a sleeve with exterior diameter „d", washer with exterior diameter „D" and/or 

spacer with diameter „d R " 
If desired, the sleeve 15.11 and spacer 15.12 can be made of soundproofing material. 
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Each hook 15,6, shown in Figs, 4 and 4A, comprises a hook 15.20 with interior diameter 
„di" and gap „si", smaller than „di", a screw 15.21, a number of washers built into one 
spacer 15.22, a coil-spring washer 15.24 and a nut 15.25. The symbols „Si", „di" and „d 2 " 
are shown in Fig. 4A. In order to ensure perfect engagement of the hooks with reinforcing 
5 rod 17.1d, having diameter „d 2 " smaller than „Si", small tolerance zones, shown in Fig. 4A, 
must be preserved by: 

- assembling a hook with gap „Si"; 

- assembling a rod with diameter „d 2 "; 

- correcting the distance „li" by removing or adding washers; and/or 

10 - positioning the centres of the hook hole and the reinforcing rod out of alignment. 

Fig. 15 exemplifies another feature of numerous different planes, wherein the 
interengaging assemblies of any vehicular couple comprising e.g. the common or B-pillar 
and the series- connected vehicle doors 8, 8B, operate. When the doors are closed, key 33 
protrudes the mating hole by ,-Xm" (minus sign in respect to the opposite x-direction), 

75 which is limited due to the arc-travel path of the door about the axis of door hinges. The 
clearances of key 33 and the mating hole are denoted by „-ym" and „y p " The protrusion 
„Xm" 5 circumferential clearance „c c " (not drawn, represented by „-Ym" and „y p " in y- 
direction) of the mating parts of each assembly and operating plane play a significant role on 
tight engagement thereof in accident. In the accident, above-mentioned in the problem case 

20 E2 or E3, the door becomes detached due to large circumferential clearances of all mating 
parts of interengaging assemblies, which operate in the same z-y plane, and large inward 
deflection of the vehicle body 20 or side rail 18 in the opposite x-direction, during which 
under the load of inertia forces of the passenger the door is opened and moved in the arc- 
travel path about the axis of door hinges. Door detachment can be prevented by minimum 

25 tolerances, whereby the mating parts of interengaging assemblies of any vehicular couple, 
acting in the same operating plane, are governed. 

In this time- and cost-saving feature against door detachment, proposed for the following 
embodiments, many interengaging assemblies of any vehicular couple comprising e.g. 
interengaging assemblies keys 32, 33, 34 & mating holes, must operate in numerous 

30 different planes, where the deformation of door 8 results in a tight engagement of keys 32, 
34 with the mating holes, taken, the worst case is given, that all keys 33 fail to engage with 
the mating holes. The interengaging assemblies, comprising keys 32, 33, 34 & mating holes, 
operate in three different planes, the number of which can be increased by arranging these 
interengaging assemblies in the planes, which, however, are offset to each other, e.g. in 

35 offset z-y planes. The interengaging assemblies keys 35 & holes act in the fourth operating 
z-y plane and keys 36 & holes in the fifth operating z-x plane. Owing to this feature the 
minimum tolerances of "narrow" are outdated, hence, replaced by permissible tolerances of 
"less narrow", "far less narrow", "small" and/or "medium", thus significantly lowering the 
reject rate, assembly time and costs. Advantageously, a pattern of the interengaging 

40 assemblies, governed by permissible tolerances, can be issued in a table handed to assembly 
workers. Alternately, this pattern can be coded in the assembly program to drill, position 
and assemble parts thereof within the permissible tolerances. The constant, small contour 
clearance and the proper tolerance between door lock 248 and striker 298, above- 
mentioned in the problem cases D and E, can easily be accomplished at the assembly line 

45 within short time, thus making rework as well as adjustment work superfluous. It should 
always be reckoned with a reject when the assembly tolerances are, unexpectedly, larger 
than the permissible tolerances. Adjustment work for the interengaging assemblies of the 
rejected car can be done outside of the assembly line, thereby preserving the production 
process and low reject rate. All these advantages outweigh the costs of extra material for a 

50 larger number of interengaging assemblies. 
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A washer 15.13 with radial teeth, serving as part of key 33, clamps in the inner region of the 
reinforced B-pillar in any collision or on rollover. As an integral part of a screw ref. to DIN 
93 1 Form Z the washer won't come loose on assembly. 

Costs can be cut by positioning an unadjusted key between adjustable keys, such as rivet 
5 15.4a ref. to DIN 660, fastened to the reinforcing plate of reinforcing panel 18.1a arranged 
along the side rail. However, when the number of the interengaging assemblies is limited in 
a low-cost configuration, for perfect interengagement the provision with keys 15,1 to 15.8, 
30 to 37 without key 15.4a is ultimately necessary. 

Large total stress of the load cases e.g. I to in results in total deformation (buckling) of 
10 the pillars, side rail, vehicle roof and/or doors because stress of vehicle body and doors in a 
real accident can never be predetermined in the research and crash tests, three of which are 
mentioned in the problem case E4, due to the collision type, the boundary conditions and 
properties of two masses colliding against each other. Four front collision types are shown 
in Fig. 13. In a real accident a front, side and/or rear collision can end up in a pile-up or on 
15 a rollover, thus increasing the number of collision types and making a FEM calculation 
impossible. To resolve such indeterminate stress the vehicular couples comprising front 
pillar / door 8, 8B, rear pillar / door 8, 8B, vehicle roof 17 / door 8, 8B and side rail 18 / 
door 8, 8B must be equipped with many interengaging assemblies operating in numerous 
planes, such as keys 30 & holes acting in the first operating z-y plane, keys 31 & holes 
20 acting in the second operating z-x plane, key 15.2a & hole, shown in Fig. 3, acting in the 
third operating z-y plane and in co-operation with additional interengaging assemblies, the 
mating parts of which may be chosen among the keys 15.1, 15.2, 15.3, 15.3a, 15.4, 15.4a, 
15.5, 15.5a, 15.6 to 15.8, 32 to 37 and mating receptacles in the above-mentioned 
embodiments. 

25 Although the present invention has been described and illustrated in detail, it is clearly 

understood that the terminology used is intended to describe rather than limit. Many more 
objects, embodiments, features and variations of the present invention are possible in light 
of the above-mentioned teachings. Therefore, within the spirit and scope of the appended 
claims, the present invention may be practised otherwise than as specifically described and 

30 illustrated. 


What is claimed: 

1. An increased stiflhess of vehicle structure comprising 

a main vehicle body (20) having at least one door aperture (20.1, 20.1B, 20.1T, 20.1h, 
5 20.1x) therein; 

a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T), sliding 
side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 
door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door 
aperture, elements and at least one window-guide channel (6, 6B, 6.1, 6.2, 6. IB, 6.2B, 
10 6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly secured to 

that vehicle body (20) for pivotal movement between an open and a closed position; 

interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
located thereon; and 

75 adjusting mechanisms to reduce the clearances between the adjustable keys and the mating 
receptacles to minimum tolerances, when the vehicle door is closed, to ensure the 
engagement of the interengaging assemblies and the connection of the vehicular couples 
consisting of 

- vehicle door & vehicle roof (17), 
20 - vehicle door & side rail (18), 

- vehicle door & pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

2. An increased stiflfiiess of vehicle structure comprising 

a main vehicle body (20) having at least three door apertures (20.1, 20.1B, 20.1T, 20.1h, 

20.1x), two of which are series- connected, therein; 
three mating vehicle doors (8, 8B, 8T, 8h, 8x), each of which generally representing a 
30 tailgate- (8T), sliding side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle 

door (8, 8B), whose door frame, reinforced by at least two impact beams (1, 7, IB, 7B), 
spanning the door aperture, elements and at least one window-guide channel (6, 6B, 6.1, 
6.2, 6.1B, 6.2B, 6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is 
hingedly secured to that vehicle body (20) for pivotal movement between an open and a 
35 closed position; 

interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
located thereon; 

at least one extension member (17.3, 18.3, 23), mounted to a common pillar of the series- 
40 connected vehicle doors, to receive at least two keys mating to the receptacles, located 

on the respective reinforced portions of those doors, when closed, for exploiting the 
constrained deformation thereof to prevent them from popping open in the event of an 
accident; and 

adjusting mechanisms to reduce the clearances between the adjustable keys and the mating 
45 receptacles to minimum tolerances, when the vehicle doors are closed, to ensure the 

engagement of the interengaging assemblies and the connection of the vehicular couples 
consisting of 
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- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar, 

- series-connected vehicle doors & common pillar and 

5 - vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

3. An increased stiflhess of vehicle structure comprising 

10 a main vehicle body (20) having at least one door aperture (20.1, 20.1B, 20.1T, 20.1h, 
20.1x) therein; 

a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T), sliding 
side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 
door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door 
75 aperture, elements and at least one window-guide channel (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 

6.1a, 6.2a, 6.1 aB, 6.2aB) to guide and receive a window pane, is hingedly secured to 
that vehicle body (20) for pivotal movement between an open and a closed position; 
interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
20 located thereon; and 

adjusting mechanisms to reduce the clearances between the adjustable keys and the mating 
receptacles to permissible tolerances, when the vehicle door is closed, to ensure the 
engagement of the interengaging assemblies and the connection of the vehicular couples, 
at least one thereof has a plurality of interengaging assemblies operating at least at two 
25 planes, consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

30 thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

4. An increased stillness of vehicle structure comprising 

a main vehicle body (20) having at least one door aperture (20.1, 20.1B, 20.1T, 20.1h, 
35 20.1 x) therein; 

a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T), sliding 
side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 
door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door 
aperture, elements and at least one window-guide channel (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 
40 6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly secured to 

that vehicle body (20) for pivotal movement between an open and a closed position; 
interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
located thereon, when the vehicle door is closed, to ensure the engagement of the 
45 interengaging assemblies and the connection of the vehicular couples, at least one 

thereof has a plurality of interengaging assemblies operating at least at two planes, 
consisting of 
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- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

5 thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

5, An increased stillness of vehicle structure comprising 

a main vehicle body (20) having at least three door apertures (20.1, 20.1 B, 20.1T, 20. lh, 
10 20.1 x), two of which are series-connected, therein; 

three mating vehicle doors (8, 8B, 8T, 8h, 8x), each of which generally representing a 
tailgate- (8T), sliding side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle 
door (8, 8B), whose door frame, reinforced by at least two impact beams (1, 7, IB, 7B), 
spanning the door aperture, elements and at least one window-guide channel (6, 6B, 6.1, 
15 6.2, 6.1B, 6.2B, 6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is 

hingedly secured to that vehicle body (20) for pivotal movement between an open and a 
closed position; 

at least one extension member (17.3, 18.3, 23), mounted to a common pillar of the series- 
connected vehicle doors, to receive at least two keys mating to the receptacles, located 
20 on the respective reinforced portions of those doors, when closed, for exploiting the 

constrained deformation thereof to prevent them from popping open in the event of an 
accident; and 

interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
25 located thereon, when the vehicle door is closed, to ensure the engagement of the 

interengaging assemblies and the connection of the vehicular couples, at least one 
thereof has a plurality of interengaging assemblies operating at least at two planes, 
consisting of 

- vehicle door & vehicle roof (17), 
30 - vehicle door & side rail (18), 

- vehicle door & pillar, 

- series-connected vehicle doors & common pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) ' 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
35 preventing passengers from being hurled out of the vehicle in the event of an accident. 

6. An increased stiflfiiess of vehicle structure according to claim 1, wherein the 
interengaging assembly of vehicle door & vehicle roof (17) consists of 

at least two hooks (15.6) mounted to the window-guide channels (6.1a, 6.2a, 6.3, 6.4 or 
40 6.1aB, 6.2aB, 6.3B, 6.4B); and 

the mating rod (17.1d), serving as key, arranged along that vehicle roof and mounted to 

two transverse girders (17.2e, 17.2f, 17.2g) connecting the pillars of both vehicle sides 

to each other. 
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7. An increased stiffness of vehicle structure according to claim 1, wherein the 
interengaging assembly of vehicle door & side rail (18) consists of 

at least two hooks (15.6) mounted to the window-guide channels (6.1a, 6.2a, 6.3, 6.4 or 
6.1aB, 6.2aB, 6.3B, 6.4B); and 
5 the mating rod (17.1d), serving as key, arranged along that side rail and mounted to two 
transverse girders (17.2e, 17.2f, 17.2g) connecting the pillars of both vehicle sides to 
each other. 

8. An increased stiffness of vehicle structure according to claim 1, wherein the 

10 interengaging assemblies of series- connected vehicle doors & vehicle roof (17) and series- 
connected vehicle doors & side rail (18) consist of 
at least eight hooks (15.6) mounted to the corresponding window-guide channels; and 
two mating rods (17. Id) arranged along that vehicle roo£ side rail and mounted to three 
transverse girders (17.2e, 17.2f, 17.2g), connecting all pillars of both vehicle sides to 
75 each other. 

9. An increased stiffness of vehicle structure according to claim 1, wherein the adjustable 
interengaging assembly of vehicle door & pillar, whereto the door hinges are fastened, 
consists of 

20 a key (15.1) bolted to the intersection region of the pillar and roof, which is reinforced by a 
plate (17.1c) and transverse girder (17.2d), connecting the pillars of both vehicle sides 
to each other; and 

the mating hole arranged to the window-guide channel (6.1a, 6.2a, 6.1aB, 6.2aB) . 

25 10. An increased stiffness of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle door & vehicle roof consist of 
a key (15.2a), bolted to an element (6.11) rigidly attached to the respective window-guide 
channel (6.1a, 6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B), and a plurality of the keys 
(15.2), bolted to the respective window- guide channels; and 
30 the mating holes arranged to the vehicle roof (17), reinforced by a plate (17.1, 17.1a) and 
transverse plate (17.2a) connecting the pillars of both vehicle sides to each other. 

11. An increased stiffness of vehicle structure according to claim 1, wherein the 
interengaging assemblies of vehicle door & side rail consist of 

35 a plurality of keys (15.4, 15.4a) mounted to the respective window-guide channels (6.1a, 
6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B); and 
the mating holes arranged to the side rail (18) reinforced by an element (18.1, 18.1a). 

12. An increased stiffness of vehicle structure according to claim 1, wherein the 

40 interengaging assemblies of vehicle door & vehicle roof and vehicle door & side rail consist 
of 

a plurality of keys (15.2, 15.4, 15.4a) mounted to the respective window-guide channels 

(6.1a, 6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B); and 
the mating holes arranged to the vehicle roof (17), reinforced by the plate (17.1a), and to 
45 the side rail (18), reinforced by the element (18.1, 18.1a). 
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13. An increased stiflhess of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle doors & flange (21) of vehicle body (20) consist of 

a plurality of keys (30, 32, 35) bolted to the reinforced flange (21) of vehicle body (20); 
and 

J the mating holes arranged to the housings (6.5, 6.5B) rigidly attached to the window-guide 
channels (6, 6B), retaining members (6.6b, 6.7b, 6.8) and impact beams (7, 7B), 
respectively. 

14. An increased stiflhess of vehicle structure according to claim 1, wherein a member 
10 (6.5C), whose contour is adapted to the door-contour, is rigidly attached to the window- 
guide channel (6B) and impact beams (IB, 7B). 

15. An increased stiflhess of vehicle structure according to claim 14, wherein the 
adjustable interengaging assemblies consist of 

15 a plurality of keys (37) bolted to the rear flange (21) of vehicle body (20) reinforced by an 
element (21.4B, 21.6B, 21.5B); and 
the mating holes arranged to the door-contour-shaped member (6.5C). 

16. An increased stiflhess of vehicle structure according to claim 1, wherein the hook 

20 (15.6), adjustable from outside the vehicle, comprises a screw (15.21), a number of spacers 
(15.22), washer (15.24), nut (15.25) and a hook with interior diameter (di) and gap (si). 

17. An increased stiflhess of vehicle structure according to claim 1, wherein the key, 
adjustable from outside the vehicle, comprises a screw (15.14), large washer (15.13) with 

25 outer diameter (D), a number of spacers (15.12) and a sleeve (15.11), both have a total 
length (1). 

18. An increased stiflhess of vehicle structure according to claim 17, wherein the sleeve 

(15.11) of the key with exterior diameter (d) is governed by the equation (D > d > d^, 
30 where (D) is the exterior diameter of washer (15.13) and (d R ) is the diameter of spacer 

(15.12) and sleeve. 

19. An increased stiflhess of vehicle structure according to claim 17, wherein the front 
^ region of washer (15.13) has radial teeth. 

20. An increased stiflhess of vehicle structure according to claim 17, wherein the washer is 
an integral part of a screw. 

21. An increased stiflhess of vehicle structure according to claim 1, wherein both ends of 
40 the U-shaped window-^guide channel (6, 6B), facing the lower vehicular member of vehicle 

body (20), and an upper portion of that window-guide channel, facing the upper vehicular 
member of vehicle body (20), accommodate the members of interengaging assemblies. 

22. An increased stiflhess of vehicle structure according to claim 21, wherein both ends of 
45 the respective stiff* U-shaped window-guide channel (6, 6B) are connected to each other by 

a window- guide member (6.4, 6.4B). 

23. An increased stiflhess of vehicle structure according to claim 1, wherein the window- 
guide channels (6.1, 6.2, 6.1B, 6.2B) are rigidly attached to the respective stiff window- 

50 guide members (6.1a, 6.2a, 6.1aB, 6.2aB). 
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24. An increased stiflhess of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle door & pillar, whereto the vehicle door hinges are 
fastened, consist of 

a plurality of keys (31, 36) bolted to a retaining member (6.6a, 6.8), rigidly attached to the 
5 window- guide channel (6, 6B), and impact beams (1, IB, 7, 7B); and 

the mating holes arranged to the pillar reinforced by an extension member (23) and 
adjacent to that window-guide channel. 

25. An increased stiffness of vehicle structure according to claim 2, wherein the adjustable 
10 interengaging assemblies of series-connected vehicle doors & common pillar are defined by 

at least one pair of keys (15.3, 15.3a) bolted to both legs of extension member (17.3), 
mounted to the common pillar, reinforced by a plate (17.1b), arranged along the vehicle 
roof (17) and attached rigidly to a transverse girder (17.2c), connecting the common 
pillars of both vehicle sides to each other; and 
15 the mating holes arranged to both window-guide channels of series- connected vehicle 
doors adjacent to that common pillar. 

26. An increased stiflhess of vehicle structure according to claim 2, wherein the adjustable 
interengaging assemblies of series- connected vehicle doors & common pillar are defined by 

20 at least one pair of keys (15.5, 15.5a) bolted to both legs of extension member (18.3) 
mounted to the common pillar, reinforced by an element (18.1b), arranged along the 
side rail (18) and attached rigidly to a transverse girder (18.2), connecting the common 
pillars of both vehicle sides to each other; and 
the mating holes arranged to both window-guide channels of series-connected vehicle 

25 doors adjacent to that common pillar. 

27. An increased stiflhess of vehicle structure according to claim 26, wherein a belt case 
(26) is accommodated in the extension member (18.3). 

30 28. An increased stiflhess of vehicle structure according to claim 3, wherein the adjustable 
interengaging assemblies of vehicle door (8) & pillar, operating in two planes, are defined 
by 

a plurality of keys (33) bolted to the window-guide channel and a plurality of keys (34), 
bolted to a retaining members (6.7a), rigidly attached to the window-guide channel (6) 
35 and impact beams (1,7); and 

the mating receptacles arranged to the reinforced pillar. 

29. An increased stiflhess of vehicle structure according to claim 3, wherein the adjustable 
interengaging assemblies of vehicle door (8, 8B) & pillar, operating in three planes, are 
40 defined by 

a plurality of keys (15.1) rigidly arranged to the reinforced pillar, whereto the door frame 
is hingedly secured, and a plurality of keys (30, 31, 35, 36), rigidly arranged to the 
reinforced flange of vehicle body (20); and 

the mating receptacles arranged to the window-guide channel (6.1a, 6.2a), retaining 
45 members (6.6a, 6.8) and housings (6.5, 6.5B), respectively. 
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30. An increased stiflhess of vehicle structure according to claim 3, wherein the adjustable 
interengaging assemblies of vehicle door (8, 8B) & side rail (18), operating in three planes, 
are defined by 

a plurality of keys (15.4a) rigidly arranged to the side rail (18) and at least two keys (30, 
5 32, 35, 37), rigidly arranged to the reinforced flange (21) of vehicle body (20); and 

the mating receptacles arranged to the window-guide channels (6.1a, 6.2a, 6.3, 6.4, 

6.1aB, 6.2aB, 6.3B, 6.4B), door-contour-shaped member (6.5C) and housings (6.5, 

6.5B), respectively. 

10 31. An increased stiffness of vehicle structure according to claim 4, wherein the 

interengaging assemblies of vehicle door (8, 8B) & vehicle roof (17), operating in four 
planes, are defined by 

a plurality of keys (15.2, 15.2a) rigidly arranged to the respective window-guide channels 
(6.1a, 6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B) and at least two keys (30, 32, 35, 37), 
75 rigidly arranged to the reinforced flange (21) of vehicle body (20); and 

the mating receptacles arranged to the reinforced vehicle roof (17) and that window-guide 
channels, respectively. 

32. An increased stiflhess of vehicle structure according to claim 4, wherein the 

20 interengaging assemblies of connecting vehicular couples, operating in multi-planes, are 
defined by 

a plurality of keys (15.1 to 15.7, 30, 32, 35, 37) rigidly arranged to the reinforced pillar, 
reinforced vehicle roof, reinforced side rail and reinforced flange of vehicle body, 
respectively; and 

25 the mating receptacles arranged to the reinforced portions of vehicle doors, respectively. 

33. An increased stiflhess of vehicle structure according to claim 5, wherein the 
interengaging assemblies of series-connected vehicle doors & common pillar, operating in 
multi-planes, are defined by 

30 a plurality of keys (15.3, 15.3a, 15.5, 15.5a) rigidly arranged to the extension members 
(17.3, 18.3, 23) of the common pillar and a plurality of keys (33, 34, 36), rigidly 
arranged to the reinforced portions of series- connected vehicle doors, respectively; and 
the mating receptacles arranged to the reinforced portions of series-connected vehicle 
doors and the reinforced common pillar, respectively. 

34. An increased stiflhess of vehicle structure, characterised by use of metal, compound 
material, glass fibre reinforced material or non-metal material for material of the engaging 
key, receptacle, window-guide channel, transverse girder, rod, plate and extension member. 
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ABSTRACT 

On closing the door, that is conventionally hinged to the vehicle body, keys of 
interengagable assemblies smoothly engage with mating receptacles located on both pillars, 
5 the vehicle roof and side rail. The smooth interengagement is ensured by the adjusting 
mechanisms of the keys, located on the front, rear, upper and lower reinforced portion of 
the door, to reduce large clearances between them and their receptacles to minimum 
tolerances. In an accident the door tightly mates with the door-aperture of vehicle body 
whereby energy is distributed to the integrated vehicle body. 
10 In the second feature of invention, the interengagable assemblies of a vehicular couple, 
consisting of the portion of the door and a member of the vehicle body, are arranged in at 
least two operating planes. 

In the third feature, the deformation of the series- connected doors and their common pillar 
is constrained in an accident owing to an extension member, rigidly attached to the common 
15 pillar, accommodating the keys, which tightly mate with the receptacles located on the rear 
portion of the front door and the front portion of the rear door. 

hi the fourth and fifth feature, the interengagable assemblies of the vehicular couple are 
arranged in multi- operating planes thus cutting costs associated with less adjusting work to 
reduce large clearances to small tolerances. 

20 This inventive technology is applicable for other door-types such as tailgate-, sliding side-, 
cargo-, liftgate door, trunk cover and hood to define a substantially stiffer vehicle body 
whereby stress is enormously decreased in an accident. 
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What is claimed: 

1. An increased stiffness of vehicle structure comprising 

a main vehicle body having at least one door aperture therein; 
5 a mating vehicle door, generally representing a tailgate-, sliding side-, cargo-, liftgate door, 
trunk cover, hood or vehicle door, whose door frame, reinforced by at least two impact 
beams, spanning the door aperture, elements and at least one window-guide channel to 
guide and receive a window pane, is hingedly secured to that vehicle body for pivotal 
movement between an open and a closed position; 
10 interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
located thereon; and 

adjusting mechanisms to reduce the clearances between the adjustable keys and the mating 
receptacles to minimum tolerances, when the vehicle door is closed, to ensure the 
15 engagement of the interengaging assemblies and the connection of the vehicular couples 

consisting of 

- vehicle door & vehicle roo£ 

- vehicle door & side rail, 

- vehicle door & pillar and 

20 - vehicle door & flange of vehicle body 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

2. An increased stiffness of vehicle structure comprising 

25 a main vehicle body having at least three door apertures, two of which are series- 
connected, therein; 

three mating vehicle doors, each of which generally representing a tailgate-, sliding side-, 
cargo-, liftgate door, trunk cover, hood or vehicle door, whose door frame, reinforced 
by at least two impact beams, spanning the door aperture, elements and at least one 
30 window-guide channel to guide and receive a window pane, is hingedly secured to that 

vehicle body for pivotal movement between an open and a closed position; 

interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
located thereon; 

35 at least one extension member, mounted to a common pillar of the series- connected vehicle 
doors, to receive at least two keys mating to the receptacles, located on the respective 
reinforced portions of those doors, when closed, for exploiting the constrained 
deformation thereof to prevent them from popping open in the event of an accident; and 
adjusting mechanisms to reduce the clearances between the adjustable keys and the mating 

40 receptacles to minimum tolerances, when the vehicle doors are closed, to ensure the 

engagement of the interengaging assemblies and the connection of the vehicular couples 
consisting of 
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- vehicle door & vehicle roo£ 

- vehicle door & side rail, 

- vehicle door & pillar, 

- series-connected vehicle doors & common pillar and 
5 - vehicle door & flange of vehicle body 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

3. An increased stiffness of vehicle structure comprising 

10 a main vehicle body having at least one door aperture therein; 

a mating vehicle door, generally representing a tailgate-, sliding side-, cargo-, liftgate door, 
trunk cover, hood or vehicle door, whose door frame, reinforced by at least two impact 
beams, spanning the door aperture, elements and at least one window-guide channel to 
guide and receive a window pane, is hingedly secured to that vehicle body for pivotal 
15 movement between an open and a closed position; 

interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
located thereon; and 

adjusting mechanisms to reduce the clearances between the adjustable keys and the mating 
20 receptacles to permissible tolerances, when the vehicle door is closed, to ensure the 

engagement of the interengaging assemblies and the connection of the vehicular couples, 
at least one thereof has a plurality of interengaging assemblies operating at least at two 
planes, consisting of 

- vehicle door & vehicle roo£ 
25 - vehicle door & side rail, 

- vehicle door & pillar and 

- vehicle door & flange of vehicle body 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
^ preventing passengers from being hurled out of the vehicle in the event of an accident. 

4. An increased stiflhess of vehicle structure comprising 

a main vehicle body having at least one door aperture therein; 

a mating vehicle door, generally representing a tailgate-, sliding side-, cargo-, liftgate door, 

trunk cover, hood or vehicle door, whose door frame, reinforced by at least two impact 
35 beams, spanning the door aperture, elements and at least one window-guide channel to 

guide and receive a window pane, is hingedly secured to that vehicle body for pivotal 

movement between an open and a closed position; 
interengaging assemblies, each of which includes a key arranged to a reinforced portion of 

that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
40 located thereon, when the vehicle door is closed, to ensure the engagement of the 

interengaging assemblies and the connection of the vehicular couples, at least one 

thereof has a plurality of interengaging assemblies operating at least at two planes, 

consisting of 
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- vehicle door & vehicle roo£ 

- vehicle door & side rail, 

- vehicle door & pillar and 

- vehicle door & flange of vehicle body 

5 thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

5. An increased stiflhess of vehicle structure comprising 

a main vehicle body having at least three door apertures, two of which are series- 

10 connected, therein; 

three mating vehicle doors, each of which generally representing a tailgate-, sliding side-, 
cargo-, liftgate door, trunk cover, hood or vehicle door, whose door frame, reinforced 
by at least two impact beams, spanning the door aperture, elements and at least one 
window-guide channel to guide and receive a window pane, is hingedly secured to that 

15 vehicle body for pivotal movement between an open and a closed position; 

at least one extension member, mounted to a common pillar of the series-connected vehicle 
doors, to receive at least two keys mating to the receptacles, located on the respective 
reinforced portions of those doors, when closed, for exploiting the constrained 
deformation thereof to prevent them from popping open in the event of an accident; and 

20 interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
located thereon, when the vehicle door is closed, to ensure the engagement of the 
interengaging assemblies and the connection of the vehicular couples, at least one 
thereof has a plurality of interengaging assemblies operating at least at two planes, 

25 consisting of 

- vehicle door & vehicle roo£ 

- vehicle door & side rail, 

- vehicle door & pillar, 

- series-connected vehicle doors & common pillar and 
30 - vehicle door & flange of vehicle body 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

6. An increased stiflhess of vehicle structure according to claim 1, wherein the 
35 interengaging assembly of vehicle door & vehicle roof consists of 

at least two hooks mounted to the window-guide channels; and 
the mating rod, serving as key, arranged along that vehicle roof and mounted to two 
transverse girders connecting the pillars of both vehicle sides to each other. 


\ 
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7. An increased stiflhess of vehicle structure according to claim 1, wherein the 
interengaging assembly of vehicle door & side rail consists of 

at least two hooks mounted to the window-guide channels; and 

the mating rod, serving as key, arranged along that side rail and mounted to two transverse 
5 girders connecting the pillars of both vehicle sides to each other. 

8. An increased stiflhess of vehicle structure according to claim 1, wherein the 
interengaging assemblies of series-connected vehicle doors & vehicle roof and series- 
connected vehicle doors & side rail consist of 

10 at least eight hooks mounted to the corresponding window-guide channels; and 

two mating rods arranged along that vehicle roo£ side rail and mounted to three transverse 
girders, connecting all pillars of both vehicle sides to each other. 

9. An increased stiflhess of vehicle structure according to claim 1, wherein the adjustable 
15 interengaging assembly of vehicle door & pillar, whereto the door hinges are fastened, 

consists of 

a key bolted to the intersection region of the pillar and roof, which is reinforced by a plate 
and transverse girder, connecting the pillars of both vehicle sides to each other; and 
^ the mating hole arranged to the window-guide channel. 

10. An increased stiflhess of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle door & vehicle roof consist of 

a key, bolted to an element rigidly attached to the respective window-guide channel, and a 
plurality of the keys, bolted to the respective window- guide channels; and 
25 the mating holes airanged to the vehicle roof, reinforced by a plate and transverse plate 
connecting the pillars of both vehicle sides to each other. 

11. An increased stiffness of vehicle structure according to claim 1, wherein the 
interengaging assemblies of vehicle door & side rail consist of 

30 a plurality of keys mounted to the respective window-guide channels; and 
the mating holes arranged to the side rail reinforced by an element. 

12. An increased stiflhess of vehicle structure according to claim 1, wherein the 
interengaging assemblies of vehicle door & vehicle roof and vehicle door & side rail consist 

35 of 

a plurality of keys mounted to the respective window-guide channels; and 
the mating holes arranged to the vehicle roo£ reinforced by the plate, and to the side rail, 
reinforced by the element. 
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13. An increased stiffness of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle doors & flange of vehicle body consist of 

a plurality of keys bolted to the reinforced flange of vehicle body; and 
the mating holes arranged to the housings rigidly attached to the window-guide channels, 
5 retaining members and impact beams, respectively. 

14. An increased stiffness of vehicle structure according to claim 1, wherein a member, 
whose contour is adapted to the door-contour, is rigidly attached to the window-guide 
channel and impact beams. 

10 

15. An increased stiffness of vehicle structure according to claim 14, wherein the 
adjustable interengaging assemblies consist of 

a plurality of keys bolted to the rear flange of vehicle body reinforced by an element; and 
the mating holes arranged to the door-contour-shaped member. 

16. An increased stiffness of vehicle structure according to claim 1, wherein the hook, 
adjustable from outside the vehicle, comprises a screw, a number of spacers, washer, nut 
and a hook with interior diameter (di) and gap (si). 

20 17. An increased stiffness of vehicle structure according to claim 1, wherein the key, 

adjustable from outside the vehicle, comprises a screw, large washer with outer diameter 
(D), a number of spacers and a sleeve, both have a total length (1). 

18. An increased stiffness of vehicle structure according to claim 17, wherein the sleeve of 
25 the key with exterior diameter (d) is governed by the equation (D > d > d R ), where (D) is 

the exterior diameter of washer and (dR) is the diameter of spacer and sleeve. 

19. An increased stiffness of vehicle structure according to claim 17, wherein the front 
region of washer has radial teeth. 

30 

20. An increased stiffness of vehicle structure according to claim 17, wherein the washer is 
an integral part of a screw. 

21. An increased stiffness of vehicle structure according to claim 1, wherein both ends of 
35 the U-shaped window-guide channel, facing the lower vehicular member of vehicle body, 

and an upper portion of that window-guide channel, facing the upper vehicular member of 
vehicle body, accommodate the members of interengaging assemblies. 

22. An increased stiffness of vehicle structure according to claim 21, wherein both ends of 
40 the respective stiff U-shaped window-guide channel are connected to each other by a 

window-guide member. 

23. An increased stiffness of vehicle structure according to claim 1, wherein the window- 
guide channels are rigidly attached to the respective stiff window-guide members. 

45 
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24. An increased stifihess of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle door & pillar, whereto the vehicle door hinges are 
fastened, consist of 

a plurality of keys bolted to a retaining member, rigidly attached to the window-guide 
5 channel, and impact beams; and 

the mating holes arranged to the pillar reinforced by an extension member and adjacent to 
that window-guide channel. 

25. An increased stiffness of vehicle structure according to claim 2, wherein the adjustable 
10 interengaging assemblies of series-connected vehicle doors & common pillar are defined by 

at least one pair of keys bolted to both legs of extension member, mounted to the common 
pillar, reinforced by a plate, arranged along the vehicle roof and attached rigidly to a 
transverse girder, connecting the common pillars of both vehicle sides to each other; and 

the mating holes arranged to both window-guide channels of series- connected vehicle 
15 doors adjacent to that common pillar. 

26. An increased stiffness of vehicle structure according to claim 2, wherein the adjustable 
interengaging assemblies of series-connected vehicle doors & common pillar are defined by 

at least one pair of keys bolted to both legs of extension member mounted to the common 
20 pillar, reinforced by an element, arranged along the side rail and attached rigidly to a 

transverse girder, connecting the common pillars of both vehicle sides to each other; and 
the mating holes arranged to both window-guide channels of series-connected vehicle 
doors adjacent to that common pillar. 

25 27. An increased stiffness of vehicle structure according to claim 26, wherein a belt case is 
accommodated in the extension member. 

28. An increased stiffness of vehicle structure according to claim 3, wherein the adjustable 
interengaging assemblies of vehicle door & pillar, operating in two planes, are defined by 

30 a plurality of keys bolted to the window-guide channel and a plurality of keys, bolted to a 
retaining members, rigidly attached to the window-guide channel and impact beams; and 
the mating receptacles arranged to the reinforced pillar. 

29. An increased stiflfiiess of vehicle structure according to claim 3, wherein the adjustable 
35 interengaging assemblies of vehicle door & pillar, operating in three planes, are defined by 

a plurality of keys rigidly arranged to the reinforced pillar, whereto the door frame is 
hingedly secured, and a plurality of keys, rigidly arranged to the reinforced flange of 
vehicle body; and 

the mating receptacles arranged to the window-guide channel, retaining members and 
40 housings, respectively. 
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30. An increased stiffiiess of vehicle structure according to claim 3, wherein the adjustable 
interengaging assemblies of vehicle door & side rail, operating in three planes, are defined 

a plurality of keys rigidly arranged to the side rail and at least two keys, rigidly arranged to 
5 the reinforced flange of vehicle body; and 

the mating receptacles arranged to the window-guide channels, door-contour-shaped 
member and housings, respectively. 

31. An increased stiffiiess of vehicle structure according to claim 4, wherein the 

10 interengaging assemblies of vehicle door & vehicle roo£ operating in four planes, are 
defined by 

a plurality of keys rigidly arranged to the respective window-guide channels and at least 

two keys, rigidly arranged to the reinforced flange of vehicle body; and 
the mating receptacles arranged to the reinforced vehicle roof and that window-guide 
15 channels, respectively. 

32. An increased stillness of vehicle structure according to claim 4, wherein the 
interengaging assemblies of connecting vehicular couples, operating in multi-planes, are 
defined by 

20 a plurality of keys rigidly arranged to the reinforced pillar, reinforced vehicle roo£ 
reinforced side rail and reinforced flange of vehicle body, respectively; and 
the mating receptacles arranged to the reinforced portions of vehicle doors, respectively. 

33. An increased stiffiiess of vehicle structure according to claim 5, wherein the 

25 interengaging assemblies of series- connected vehicle doors & common pillar, operating in 
multi-planes, are defined by 
a plurality of keys rigidly arranged to the extension members of the common pillar and a 
plurality of keys, rigidly arranged to the reinforced portions of series-connected vehicle 
doors, respectively; and 
30 the mating receptacles arranged to the reinforced portions of series- connected vehicle 
doors and the reinforced common pillar, respectively. 

34. An increased stiffiiess of vehicle structure, characterised by use of metal, compound 
material, glass fibre reinforced material or non-metal material for material of the engaging 

35 key, receptacle, window- guide channel, transverse girder, rod, plate and extension member. 


What is claimed: 
1. An increased stiffness of vehicle structure comprising 

a main vehicle body (20) having at least one door aperture (20.1, 20.1B, 20.1T, 20.1 h, 
5 20.1x) therein; 

a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T), sliding 
side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 
door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door 
aperture, elements and at least one window-guide channel (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 
10 6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly secured to 

that vehicle body (20) for pivotal movement between an open and a closed position; 

interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
located thereon; and 

15 adjusting mechanisms to reduce the clearances between the adjustable keys and the mating 
receptacles to minimum tolerances, when the vehicle door is closed, to ensure the 
engagement of the interengaging assemblies and the connection of the vehicular couples 
consisting of 

- vehicle door & vehicle roof (17), 
20 - vehicle door & side rail (18), 

- vehicle door & pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 


25 
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2. An increased stiffness of vehicle structure comprising 

a main vehicle body (20) having at least three door apertures (20.1, 20.1B, 20.1T, 20.1h, 
20.1 x), two of which are series-connected, therein; 

three mating vehicle doors (8, 8B, 8T, 8h, 8x), each of which generally representing a 
5 tailgate- (8T), sliding side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle 

door (8, 8B), whose door frame, reinforced by at least two impact beams (1, 7, IB, 7B), 
spanning the door aperture, elements and at least one window-guide channel (6, 6B, 6.1, 
6.2, 6.1B, 6.2B, 6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is 
hingedly secured to that vehicle body (20) for pivotal movement between an open and a 
10 closed position; 

interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
located thereon; 

at least one extension member (17.3, 18.3, 23), mounted to a common pillar of the series- 
15 connected vehicle doors, to receive at least two keys mating to the receptacles, located 

on the respective reinforced portions of those doors, when closed, for exploiting the 
constrained deformation thereof to prevent them from popping open in the event of an 
accident; and 

adjusting mechanisms to reduce the clearances between the adjustable keys and the mating 
20 receptacles to minimum tolerances, when the vehicle doors are closed, to ensure the 

engagement of the interengaging assemblies and the connection of the vehicular couples 
consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 
25 - vehicle door & pillar, 
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- series-connected vehicle doors & common pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

5 

3. An increased stiflhess of vehicle structure comprising 

a main vehicle body (20) having at least one door aperture (20.1, 20.1B, 20.1T, 20.1h, 
20.1x) therein; 

a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T), sliding 
10 side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 

door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door 
aperture, elements and at least one window-guide channel (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 
6.1a, 6.2a, 6.1 a B, 6.2aB) to guide and receive a window pane, is hingedly secured to 
that vehicle body (20) for pivotal movement between an open and a closed position; 
15 interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
located thereon; and 

adjusting mechanisms to reduce the clearances between the adjustable keys and the mating 
receptacles to permissible tolerances, when the vehicle door is closed, to ensure the 
20 engagement of the interengaging assemblies and the connection of the vehicular couples, 

at least one thereof has a plurality of interengaging assemblies operating at least at two 
planes, consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 
25 - vehicle door & pillar and 


- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

4. An increased stiffness of vehicle structure comprising 

a main vehicle body (20) having at least one door aperture (20.1, 20. IB, 20.1T, 20.1 h, 
20.1x) therein; 

a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T), sliding 
side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 
door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door 
aperture, elements and at least one window-guide channel (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 
6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly secured to 
that vehicle body (20) for pivotal movement between an open and a closed position; 

interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
located thereon, when the vehicle door is closed, to ensure the engagement of the 
interengaging assemblies and the connection of the vehicular couples, at least one 
thereof has a plurality of interengaging assemblies operating at least at two planes, 
consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 
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5. An increased stiflhess of vehicle structure comprising 

a main vehicle body (20) having at least three door apertures (20.1, 20.1 B, 20.1T, 20.1 h, 

20.1x), two of which are series-connected, therein; 
three mating vehicle doors (8, 8B, 8T, 8h, 8x), each of which generally representing a 
5 tailgate- (8T), sliding side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle 

door (8, 8B), whose door frame, reinforced by at least two impact beams (1, 7, IB, 7B), 
spanning the door aperture, elements and at least one window-guide channel (6, 6B, 6.1, 
6.2, 6.1B, 6.2B, 6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is 
hingedly secured to that vehicle body (20) for pivotal movement between an open and a 
10 closed position; 

at least one extension member (17.3, 18.3, 23), mounted to a common pillar of the series- 
connected vehicle doors, to receive at least two keys mating to the receptacles, located 
on the respective reinforced portions of those doors, when closed, for exploiting the 
constrained deformation thereof to prevent them from popping open in the event of an 
15 accident; and 

interengaging assemblies, each of which includes a key arranged to a reinforced portion of 
that door frame, facing a vehicular member of that vehicle body, and a mating receptacle 
located thereon, when the vehicle door is closed, to ensure the engagement of the 
interengaging assemblies and the connection of the vehicular couples, at least one 
20 thereof has a plurality of interengaging assemblies operating at least at two planes, 

consisting of 

- vehicle door & vehicle roof (17), 
, - vehicle door & side rail (18), 

- vehicle door & pillar, 

25 - series-connected vehicle doors & common pillar and 


- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 
thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

6. An increased stiflhess of vehicle structure according to claim 1, wherein the 
interengaging assembly of vehicle door & vehicle roof (17) consists of 

at least two hooks (15.6) mounted to the window-guide channels (6.1a, 6.2a, 6.3, 6.4 or 

6.1aB, 6.2aB, 6.3B, 6.4B); and 
the mating rod (17.1 d), serving as key, arranged along that vehicle roof and mounted to 

two transverse girders (17.2e, 17.2f, 17.2g) connecting the pillars of both vehicle sides 

to each other. 

7. An increased stiflhess of vehicle structure according to claim 1, wherein the 
interengaging assembly of vehicle door & side rail (18) consists of 

at least two hooks (15.6) mounted to the window-guide channels (6.1a, 6.2a, 6.3, 6.4 or 

6.1aB, 6.2aB, 6.3B, 6.4B); and 
the mating rod (17.1d), serving as key, arranged along that side rail and mounted to two 

transverse girders (17.2e, 17.2f, 17.2g) connecting the pillars of both vehicle sides to 

each other. 

8. An increased stiflhess of vehicle structure according to claim 1, wherein the 
interengaging assemblies of series-connected vehicle doors & vehicle roof (17) and series- 
connected vehicle doors & side rail (18) consist of 

at least eight hooks (15.6) mounted to the corresponding window-guide channels; and 
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two mating rods (17.1d) arranged along that vehicle roof; side rail and mounted to three 
transverse girders (17.2e, 17.2f, 17.2g), connecting all pillars of both vehicle sides to 
each other. 

5 9. An increased stiflhess of vehicle structure according to claim 1, wherein the adjustable 
interengaging assembly of vehicle door & pillar, whereto the door hinges are fastened, 
consists of 

a key (15.1) bolted to the intersection region of the pillar and roof; which is reinforced by a 
plate (17.1c) and transverse girder (17.2d), connecting the pillars of both vehicle sides 
10 to each other; and 

the mating hole arranged to the window-guide channel (6.1a, 6.2a, 6.1aB, 6.2aB) . 

10. An increased stiflhess of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle door & vehicle roof consist of 

15 a key (15.2a), bolted to an element (6.11) rigidly attached to the respective window-guide 
channel (6.1a, 6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B), and a plurality of the keys 
(15.2), bolted to the respective window-guide channels; and 
the mating holes arranged to the vehicle roof (17), reinforced by a plate (17.1, 17.1a) and 
transverse plate (17.2a) connecting the pillars of both vehicle sides to each other. 

20 

11. An increased stiffness of vehicle structure according to claim 1, wherein the 
interengaging assemblies of vehicle door & side rail consist of 

a plurality of keys (15.4, 15.4a) mounted to the respective window-guide channels (6.1a, 
6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B); and 
25 the mating holes arranged to the side rail (18) reinforced by an element (18.1, 18.1a). 


12. An increased stiflhess of vehicle structure according to claim 1, wherein the 
interengaging assemblies of vehicle door & vehicle roof and vehicle door & side rail consist 
of 

a plurality of keys (15.2, 15.4, 15.4a) mounted to the respective window-guide channels 

(6.1a, 6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B); and 
the mating holes arranged to the vehicle roof (17), reinforced by the plate (17.1a), and to 

the side rail (18), reinforced by the element (18.1, 18.1a). 

13. An increased stiflhess of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle doors & flange (21) of vehicle body (20) consist of 

a plurality of keys (30, 32, 35) bolted to the reinforced flange (21) of vehicle body (20); 
and 

the mating holes arranged to the housings (6.5, 6.5B) rigidly attached to the window-guide 
channels (6, 6B), retaining members (6.6b, 6.7b, 6.8) and impact beams (7, 7B), 
respectively. 

14. An increased stiflhess of vehicle structure according to claim 1, wherein a / 

member (6.5C), whose contour is adapted to the door-contour, is rigidly 
attached to the window-guide channel (6B) and impact beams (IB, 7B). 

15. An increased stiflhess of vehicle structure according to claim 14, wherein the 
adjustable interengaging assemblies consist of 

a plurality of keys (37) bolted to the rear flange (21) of vehicle body (20) reinforced by an 

element (21.4B, 21.6B, 21.5B); and 
the mating holes arranged to the door-contour-shaped member (6.5C). 
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16. An increased stiflhess of vehicle structure according to claim 1, wherein the hook 
(15.6), adjustable from outside the vehicle, comprises a screw (15.21), a number of spacers 
(15.22), washer (15.24), nut (15.25) and a hook with interior diameter (di) and gap (si). 

5 17. An increased stiffness of vehicle structure according to claim 1, wherein the key, 
adjustable from outside the vehicle, comprises a screw (15.14), large washer (15.13) with 
outer diameter (D), a number of spacers (15.12) and a sleeve (15.11), both have a total 
length (1). 

10 18. An increased stiflhess of vehicle structure according to claim 17, wherein the sleeve 

(15.11) of the key with exterior diameter (d) is governed by the equation (D > d > d R ), 
where (D) is the exterior diameter of washer (15.13) and (d R ) is the diameter of spacer 

(15.12) and sleeve. 

15 19. An increased stiflhess of vehicle structure according to claim 17, wherein the front 
region of washer (15.13) has radial teeth. 

20. An increased stiflhess of vehicle structure according to claim 17, wherein the washer is 
an integral part of a screw. 

20 

21. An increased stiflhess of vehicle structure according to claim 1, wherein both ends of 
the U-shaped window-guide channel (6, 6B), facing the lower vehicular member of vehicle 
body (20), and an upper portion of that window-guide channel, facing the upper vehicular 
member of vehicle body (20), accommodate the members of interengaging assemblies. 

25 


- lO- 
ll. An increased stiflhess of vehicle structure according to claim 21, wherein both ends of 
the respective stiff U-shaped window-guide channel (6, 6B) are connected to each other by 
a window-guide member (6.4, 6.4B). 

5 23. An increased stiflhess of vehicle structure according to claim 1, wherein the window- 
guide channels (6.1, 6.2, 6.1B, 6.2B) are rigidly attached to the respective stiff window- 
guide members (6.1a, 6.2a, 6.1aB, 6.2aB). 

24. An increased stiffness of vehicle structure according to claim 1, wherein the adjustable 
10 interengaging assemblies of vehicle door & pillar, whereto the vehicle door hinges are 

fastened, consist of 

a plurality of keys (31, 36) bolted to a retaining member (6.6a, 6.8), rigidly attached to the 

window-guide channel (6, 6B), and impact beams (1, IB, 7, 7B); and 
the mating holes arranged to the pillar reinforced by an extension member (23) and 
15 adjacent to that window-guide channel. 

25. An increased stiflhess of vehicle structure according to claim 2, wherein the adjustable 
interengaging assemblies of series- connected vehicle doors & common pillar are defined by 

at least one pair of keys (15.3, 15.3a) bolted to both legs of extension member (17.3), 
20 mounted to the common pillar, reinforced by a plate (17.1b), arranged along the vehicle 

roof (17) and attached rigidly to a transverse girder (17.2c), connecting the common 
pillars of both vehicle sides to each other; and 
the mating holes arranged to both window-guide channels of series-connected vehicle 
doors adjacent to that common pillar! 

25 

26. An increased stiflhess of vehicle structure according to claim 2, wherein the adjustable 
interengaging assemblies of series-connected vehicle doors & common pillar are defined by 


- // . 

at least one pair of keys (15.5, 15.5a) bolted to both legs of extension member (18.3) 
mounted to the common pillar, reinforced by an element (18.1b), arranged along the 
side rail (18) and attached rigidly to a transverse girder (18.2), connecting the common 
pillars of both vehicle sides to each other; and 
5 the mating holes arranged to both window-guide channels of series-connected vehicle 
doors adjacent to that common pillar. 

27. An increased stiflhess of vehicle structure according to claim 26, wherein a belt case 
(26) is accommodated in the extension member (18.3). 

10 

. 28. An increased stiflhess of vehicle structure according to claim 3, wherein the adjustable 
interengaging assemblies of vehicle door (8) & pillar, operating in two planes, are defined 
by 

a plurality of keys (33) bolted to the window-guide channel and a plurality of keys (34), 
15 bolted to a retaining members (6.7a), rigidly attached to the window- guide channel (6) 

and impact beams (1, 7); and 
the mating receptacles arranged to the reinforced pillar. 

29. An increased stiflhess of vehicle structure according to claim 3, wherein the adjustable 
20 interengaging assemblies of vehicle door (8, 8B) & pillar, operating in three planes, are 
defined by 

a plurality of keys (15.1) rigidly arranged to the reinforced pillar, whereto the door frame 
is hingedly secured, and a plurality of keys (30, 31, 35, 36), rigidly arranged to the 
reinforced flange of vehicle body (20); and 
25 the mating receptacles arranged to the window-guide channel (6.1a, 6.2a), retaining 
members (6.6a, 6.8) and housings (6.5, 6.5B), respectively. 
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30. An increased stiflhess of vehicle structure according to claim 3, wherein the adjustable 
interengaging assemblies of vehicle door (8, 8B) & side rail (18), operating in three planes, 
are defined by 

5 a plurality of keys (15.4a) rigidly arranged to the side rail (18) and at least two keys (30, 
32, 35, 37), rigidly arranged to the reinforced flange (21) of vehicle body (20); and 
the mating receptacles arranged to the window-guide channels (6.1a, 6.2a, 6.3, 6.4, 
6.1aB, 6.2aB, 6.3B, 6.4B), door-contour-shaped member (6.5C) and housings (6.5, 
6.5B), respectively. 

10 

31. An increased stiffness of vehicle structure according to claim 4, wherein the 
interengaging assemblies of vehicle door (8, 8B) & vehicle roof (17), operating in four 
planes, are defined by 

a plurality of keys (15.2, 15.2a) rigidly arranged to the respective window-guide channels 
15 (6.1a, 6.2a, 6.3, 6.4, 6.1 aB, 6.2aB, 6.3B, 6.4B) and at least two keys (30, 32, 35, 37), 

rigidly arranged to the reinforced flange (21) of vehicle body (20); and 
the mating receptacles arranged to the reinforced vehicle roof (17) and that window-guide 

channels, respectively. 

20 32. An increased stiffness of vehicle structure according to claim 4, wherein the 

interengaging assemblies of connecting vehicular couples, operating in multi-planes, are 
defined by 

a plurality of keys (15.1 to 15.7, 30, 32, 35, 37) rigidly arranged to the reinforced pillar, 
reinforced vehicle roo£ reinforced side rail and reinforced flange of vehicle body, 
25 respectively; and 

the mating receptacles arranged to the reinforced portions of vehicle doors, respectively. 
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33. An increased stiflhess of vehicle structure according to claim 5, wherein the 
interengaging assemblies of series-connected vehicle doors & common pillar, operating in 
multi-planes, are defined by 

a plurality of keys (15.3, 15.3a, 15.5, 15.5a) rigidly arranged to the extension members 
(17.3, 18.3, 23) of the common pillar and a plurality of keys (33, 34, 36), rigidly 
arranged to the reinforced portions of series- connected vehicle doors, respectively; and 

the mating receptacles arranged to the reinforced portions of series-connected vehicle 
doors and the reinforced common pillar, respectively. 

34. An increased stiflhess of vehicle structure, characterised by use of metal, compound 
material, glass fibre reinforced material or non-metal material for material of the engaging 
key, receptacle, window-guide channel, transverse girder, rod, plate and extension member. 
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DETAILED ACTION 
Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority based on an application 
filed in Germany on November 7, 1996. It is noted, however, that applicant has not filed a 
certified copy of the German application as required by 35 U.S.C. 1 19(b). 

Drawings 

2. Figures 1 A, IB, 2, 2 A, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, and 18 should be designated by a 
legend such as --Prior Art- because only that which is old is illustrated. See MPEP § 608.02(g). 
The designations should NOT include the German equivalent label to "Prior Art". 

Specification 

3. The abstract of the disclosure is objected to because it is not narrative in nature and it 
refers to the speculative merits of the invention. Correction is required. See MPEP § 608.01(b). 

4. Applicant is advised on how to arrange the content of the specification. 

Content of Specification 

(a) Title of the Invention : See 37 CFR 1 .72(a). The title of the invention should be 
placed at the top of the first page of the specification. It should be brief but 
technically accurate and descriptive, preferably from two to seven words. 

(b) Cross-References to Related Applications : See 37 CFR 1.78 and MPEP § 201.11. 
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( c ) Statement Regarding F ederally Sp o nsored Research and Development - See MPEP 
§310.1 

(d) Reference to a "Microfic he Appendix" : See 37CFR 1.96© and MPEP § 608.05. 
The total number of microfiche and the total number frames should be specified. 

( e ) Background of the Invention: The specification should set forth the Background of 
the Invention in two parts: 

0) Field of the Invention: A statement of the field of art to which the invention 
pertains. This statement may include a paraphrasing of the applicable U.S. 
patent classification definitions of the subject matter of the claimed 
invention. This item may also be titled "Technical Field. 5 ' 

(2) Description of the Related Art- A description of the related art known to 
the applicant and including, if applicable, references to specific related art 
and problems involved in the prior art which are solved by the applicant's 
invention. This item may also be titled "Background Art." 

(0 Brief Summary of the Invention : A brief summary or general statement of the 

invention as set forth in 37 CFR 1.73. The summary is separate and distinct from 
the abstract and is directed toward the invention rather than the disclosure as a 
whole. The summary may point out the advantages of the invention or how it 
solves problems previously existent in the prior art (and preferably indicated in the 
Background of the Invention). In chemical cases it should point out in general 
terms the utility of the invention. If possible, the nature and gist of the invention 
or the inventive concept should be set forth. Objects of the invention should be 
treated briefly and only to the extent that they contribute to an understanding of 
the invention. 

(g) Brief Description of the Several View s of the Drawing( s ) - A reference to and brief 
description of the drawing(s) as set forth in 37 CFR 1.74. 

(h) Detailed Description o f the Invention : A description of the preferred 
embodiment(s) of the invention as required in 37 CFR 1.71. The description 
should be as short and specific as is necessary to describe the invention adequately 
and accurately. This item may also be titled "Best Mode for Carrying Out the 
Invention." Where elements or groups of elements, compounds, and processes, 
which are conventional and generally widely known in the field of the invention 
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described and their exact nature or type is not necessary for an understanding and 
use of the invention by a person skilled in the art, they should not be described in 
detail. However, where particularly complicated subject matter is involved or 
where the elements, compounds, or processes may not be commonly or widely 
known in the field, the specification should refer to another patent or readily 
available publication which adequately describes the subject matter. 

(I) Claim or Claims : See 37 CFR 1 .75 and MPEP § 608.01(m). The claim or claims 
must commence on separate sheet. (37 CFR 1 .52(b)). Where a claim sets forth a 
plurality of elements or steps, each element or step of the claim should be 
separated by a line indentation. There may be plural indentations to further 
segregate subcombinations or related steps. 

(j) Abstract of the Disclosure : A brief narrative of the disclosure as a whole in a single 
paragraph of 250 words or less on a separate sheet following the claims. 

(k) Drawings : See 37 CFR 1.81, 1.83-1.85, and MPEP § 608.02. 

(1) Se quence Listing : See 37 CFR 1.821-1.825. 


5. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

The following is a quotation of 37 CFR 1.71(a)-(c): 

(a) The specification must include a written description of the invention or discovery and of the manner and 
process of making and using the same, and is required to be in such full, clear, concise, and exact terms as to 
enable any person skilled in the art or science to which the invention or discovery appertains, or with which it is 
most nearly connected, to make and use the same. 

(b) The specification must set forth the precise invention for which a patent is solicited, in such manner as 
to distinguish it from other inventions and from what is old. It must describe completely a specific embodiment 
of the process, machine, manufacture, composition of matter or improvement invented, and must explain the 
mode of operation or principle whenever applicable. The best mode contemplated by the inventor of carrying out 
his invention must be set forth. 
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© In the case of an improvement, the specification must particularly point out the part or parts of the 
process, machine, manufacture, or composition of matter to which the improvement relates, and the description 
should be confined to the specific improvement and to such parts as necessarily cooperate with it or as may be 
necessary to a complete understanding or description of it. 


The specification is objected to under 37 CFR 1.71 because it fails to provide an adequate 
description of the invention. The Description of the Preferred Embodiments should include more 
than a simple listing of the parts present in each embodiment. This section should also point out 
the how the parts of the invention function during use. See the cited US. patents as examples of 
disclosures with correct form. 

6. If applicant continues to prosecute the application, revision of the specification and claims 
to present the application in proper form is required. While an application can be amended to 
make it clearly understandable, no subject matter can be added that was not disclosed in the 
application as originally filed. 

Claim Objections 

7. The claims are objected to because the lines are crowded too closely together, making 
reading and entry of amendments difficult. Substitute claims with lines one and one-half or double 
spaced on good quality paper are required. See 37 CFR 1.52(b). 
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Claim Rejections - 35 USC § 112 

8. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

9. Claims 1-34 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

The following terms or phrases are inferential ly recited in the claims: 
In claim 1 : 

-line 6, the "supporting door frame". 

-line 14, the "compound assemblies". 
In claim 2: 

-lines 1 and 2, the " vehicle part of vehicle body". 

-line 3, the "post sections". 
In claim 3: 

-line 2 of claim 3, the "vehicle part". 
In claim 4: 

-line 2, the "vehicle part". 
In claim 6: 

-line 3, the "interlocking holes". 
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-line 3, "both window-guide elements" and both "vehicle doors". Only one door 
and window guide element is positively recited, 
-line 5, the "U-shaped block", 
-line 6, the "mutual post section". 

In claim 7: 

-line 3, the "interlocking holes". 

-line 3, "both window-guide elements" and both "vehicle doors". Only one door 
and window guide element is positively recited, 
-line 5, the "U-shaped block", 
-line 7, the "side rail". 


In claim 8: 


-line 2, the "U-shaped block". 


In claim 9: 


-line 2, the "interlocking holes & interlocking blocks' 


-line 3, the "post section". 


In claim 10: 
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-lines 5 and 6, the "post section". 

-line 6, the "reinforcing panel". 

-line 7, the "side rail". 
In claims 12 and 13: 

-line 3, "interlocking holes". 

-line 3, the "reinforcing panels". 

-line 5, the "interlocking mating blocks". 
In claim 14: 

-line 3, the "interlocking blocks". 

-line 3, the "reinforcing peripheral edges". 

-line 5, the "interlocking mating holes". 
In claim 15: 

-line 3, the "interlocking block". 

-line 4, the "top peripheral edge". 

-line 5, the "interlocking mating holes". 

In claim 16: 

-line 4, the "bottom peripheral edge", 
-line 3, the "interlocking block". 
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In claim 17: 

-line 3, the "interlocking block". 

-lines 3 and 4, the "post-section peripheral edge". 

-line 5, the "interlocking mating hole". 

-line 5, the "auxiliary part". 

In claim 19: 

- line 3, the "interlocking block". 

-line 4, the "post-section peripheral edge". 

-line 5, the "interlocking mating hole". 

-line 5, the "outer door-contour-shaped auxiliary part". 

In claim 20: 

-line 5, the "post section". 

In claim 21: 

-line 2, the "post section", 
-line 4, the "interlocking blocks", 
-lines 4 and 5, the "reinforcing element", 
-line 5, the "latch mechanism". 
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-line 6, the "interlocking mating holes", 
-line 7, the "post section". 

In claim 22: 

-line 3, the "interlocking block", 
-line 4 ; the "interlocking mating hole", 
-lines 4 and 5, the "reinforcing element", 
-line 5, the "striker", 
-line 5, the "latch mechanism". 

In claim 23: 

-line 3, "the interlocking block". 

-line 5, the "interlocking mating hole". 

-line 5, the "post section". 

-lines 5 and 6, the "reinforcing element". 

-line 6, the "striker". 

-line 6, the "latch mechanism". 


In claim 24: 

-line 2, the "U-shaped window-guide element". 
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In claim 25: 

-line 2, the "U-shaped window-guide elements". 
In claim 26: 

-lines 2 and 3, the "window-guides". 

In claim 27: 

-lines 1 and 2, the "window guides". 

In claim 28: 

-line 4, the "interlocking hook", 
-line 5, the "interlocking block". 

In claim 29: 

-line 2, the "washer". 

In claim 30: 

-line 2, the "screw". 


In claim 31: 
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-line 2, the "screw". 

In claim 32: 

-line 1, the "sleeve". 

In claim 33: 

-line 5, the "supporting door frame", 
-line 14, the "compound assembly". 

In claim 34: 

-lines 3 and 4, the "reinforcing element, transverse girder, reinforcing rod, plate, 
panel, and U-shaped block. 

In claim 1, the phrase "generally representing a tailgate, sliding side, cargo, liftgate door, 
trunk cover and vehicle door" is indefinite. The phraseseemss to claim the vehicle door to 
represent all of the listed structures at the same time. It is suggested that the word "and" should 
be changed to —or—. 

In claim 1 the phrase "arranged to that door frame" in lines 9 and 10 isindefinited for 
failing toparticularlyy point out the relationship between the interlocking parts and the door frame. 
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In claim 1 line 10, the phrase "interlocking mating part to the vehicle body" is indefinite 
for failing to particularly point out the structural relationship between the interlocking mating part 
and the vehicle body. 

In claim 1 line 12, the phrase "mechanisms to adjust to clearances of adjustable 
interlocking assemblies" is indefinite for failing to particularly point out what clearance between 
what parts is adjustable. 

In claim 1, lines 13-17, the phrase "thus ensuring the engagement of all in the 

event of any real collision and/or rollover" is narrative in nature and fails to distinctly point out the 
structure of the invention. 

In claim 2, lines 2 and 3 5 the phrase "reinforced by a reinforcing element and transverse 
girder" fails to distinctly claim the structural relationship between the vehicle part, reinforcing 
element, and the transverse girder. 

In claims 3 and 4, line 2, the phrase "vehicle roof or siderail" is indefinite and fails to 
distinctly claim if the vehicle part is a roof or side rail. These vehicle parts are not interchangeable, 
and thus cannot be referred to in the alternative. 

In claims 3 and 4, line 4 the phrase "disposed along that vehicle part" is indefinite and 
fails to distinctly claim the relationship between the reinforcing rod and the vehicle part. 

In claim 5, line 4 the phrase "disposed along" is indefinite and fails to distinctly claim the 
relationship between the reinforcing rods and the vehicle roof and side rail. 
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In claims 6 and 7, lines 7 and 8 5 the phrase "transverse girder of the mutual post sections" 
fails to distinctly claim the structural relationship between the girder and the post section. 

In claim 9 lines 3, the phrase "defined by disposing" does not distinctly claim the structural 
relationship between the structures in the claim. 

In claim 10, lines 5 and 6, the phrase " reinforcing plate of the post section" indefinite and 
fails to distinctly claim the relationship between the reinforcing plate and the post section. 

In claims 10 and 1 1 the phrase "disposed along the vehicle roof or side rail" is indefinite 
for failing to particularly point out the relationship between the reinforcing plate and the vehicle 
roof or side rail. It also is indefinite for failing to claim either the roof or side rail. 

In claim 1 1 , the use of the word "or" in line 7 renders the claim indefinite because it 
attempts to claim 2 different structures in one claim. 

In claims 12, 13, 14, 15, and 21, the use of the word "disposed" renders the claim 
indefinite, as in the examples provided above. 

In claim 16, line 5, the phrase "arranged in the auxiliary part" is indefinite and fails to 
distinctly claim the relationship between the interlocking mating hole and the auxiliary part. 

In claim 1 8 lines 2 and 3, the phrase "adapted to the outer door-contour" and the phrase 
arranged to the window-guide" are indefinite and fail to distinctly claim the relationship between 
the auxiliary part and the window-guide element and impact beams. 

In claims 20, 22, and 23 the phrase "arranged in the post section" is indefinite and fails to 
distinctly claim the relationship between the post section and the interlocking mating hole. 
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In claim 28, the phrase "with interior diameter dl and gap sl n is indefinite since the shape 
of the interlocking hook is not positively recited. 

In claim 32, the phrase "interlocking part with exterior diameter d" is indefinite since the 
shape of the interlocking part is not positively recited. 

In claim 33, the phrase "generally representing a tailgate, sliding side, cargo, liftgate, and 
vehicle door" is indefinite. The phrase seems to claim the vehicle door to represent all of the 
listed structures at the same time. It is suggested that the word "and" should be changed to »or~ 

In claim 33 the phrase "arranged to that door frame" in line 10 is indefinite for failing to 
particularly point out the relationship between the interlocking parts and the door frame. 

In claim 33 line 1 1, the phrase "interlocking mating part to the vehicle body" is indefinite 
for failing to particularly point out the structural relationship between the interlocking mating part 
and the vehicle body. 

In claim 33 line 12, the phrase "mechanisms to adjust to clearances of adjustable 
interlocking assemblies" is indefinite for failing to particularly point out what clearance between 
what parts is adjustable. 

In claim 33, lines 14-21, the phrase "wherein the interlocking in the event of any 

real collision and/or rollover" is narrative in nature and fails to distinctly point out the structure of 
the invention. 
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Claim Rejections - 35 USC §102 

10. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371© of this title before the invention 
thereof by the applicant for patent. 

11. Claims 1, 2, 9-27, 33, and 34 are rejected, as best understood, under 35 U.S.C. 102(e) as 
being anticipated by Townsend. 

Townsend discloses a main vehicle body having at least one door aperture therein, a 
mating vehicle door (110) whose stiff supporting door frame, defined by at least two stiff impact 
beams stiff auxiliary parts and at least one stiff window guide element to guide and receive a 
window pane (figure 2) is hingedly secured to that vehicle body for pivotal movement between an 
open and a closed position. Interlocking assemblies (130, 138, 140, 134, 132, 128) are included, 
each of which include an interlocking part arranged to the door frame and an interlocking mating 
part to the vehicle body. Adjusting mechanisms to adjust clearances (lines 38-59, column 10) of 
interlocking assemblies which are in engagement when the vehicle door is in a closed position, 
pairs including a vehicle door and vehicle roof, a vehicle door and a side rail, a vehicle door and 
post section, a vehicle door and a vehicle door, and a vehicle door and a passenger compartment. 
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Allowable Subject Matter 

12. Claims 3-8 and 28-32 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 1 12, 2 nd paragraph, set forth in this Office action and to include all of the limitations of 
the base claim and any intervening claims. 

1 3. Claims 3-8 and 28-32 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

1 4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing date 
of this final action. 
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15. An examination of this application reveals that applicant is unfamiliar with patent 
prosecuting procedure. While an inventor may prosecute the application, lack of skill in this 
field usually acts as a liability in affording the maximum protection for the invention 
disclosed. Applicant is advised to secure the services of a registered patent attorney or agent to 
prosecute the application, since the value of a patent is largely dependent upon skillful 
preparation and prosecution. The Office cannot aid in selecting an attorney or agent 

Applicant is advised of the availability of the publication ff Attorneys and Agents 
Registered to Practice Before the U.S. Patent and Trademark Office. " This publication is for 
sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, 
D.C 20402. 

1 6. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Jason Morrow whose telephone number is (703) 305-7803. The examiner 
can normally be reached on Monday-Thursday from 7:30 AM to 5:00 PM. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-1 113. 

The fax phone number for the organization where this application or proceeding is 
assigned is (703)305-7687. 

jsm JASON MORROW 

PATENT EXAMINER 

October 8, 1998 

D. GLENN DAYOAN 
PRIMARY EXAMINER 
GROUP 310 
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DETAILED ACTION 
Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority based on an application 
filed in Germany on November 7, 1 996. It is noted, however, that applicant has not filed a 
certified copy of the German application as required by 35 U.S.C. 1 19(b). 

Drawings 

2. Figures 1 A, IB, 2, 2A, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, and 18 should be designated by a 
legend such as -Prior Art- because only that which is old is illustrated. See MPEP § 608.02(g). 

Specification 

3. Applicant is reminded of the proper content of an abstract of the disclosure. 

A patent abstract is a concise statement of the technical disclosure of the patent and 
should include that which is new in the art to which the invention pertains. If the patent is of a 
basic nature, the entire technical disclosure may be new in the art, and the abstract should be 
directed to the entire disclosure. If the patent is in the nature of an improvement in an old 
apparatus, process, product, or composition, the abstract should include the technical disclosure 
of the improvement. In certain patents, particularly those for compounds and compositions, 
wherein the process for making and/or the use thereof are not obvious, the abstract should set 
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forth a process for making and/or use thereof. If the new technical disclosure involves 
modifications or alternatives, the abstract should mention by way of example the preferred 
modification or alternative. 

The abstract should not refer to puiported merits or speculative applications of the 
invention and should not compare the invention with the prior art. 

Where applicable, the abstract should include the following: 

(1) if a machine or apparatus, its organization and operation; 

(2) if an article, its method of making; 

(3) if a chemical compound, its identity and use; 

(4) if a mixture, its ingredients; 

(5) if a process, the steps. 

Extensive mechanical and design details of apparatus should not be given. 
4. Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on a 
separate sheet within the range of 50 to 250 words. It is important that the abstract not 
exceed 250 words in length since the space provided for the abstract on the computer tape used 
by the printer is limited. The form and legal phraseology often used in patent claims, such as 
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"means" and "said," should be avoided. The abstract should describe the disclosure sufficiently to 
assist readers in deciding whether there is a need for consulting the full patent text for details. 


The language should be clear and concise and should not repeat information given in the 
title. It should avoid using phrases which can be implied, such as, "The disclosure concerns," 
"The disclosure defined by this invention," "The disclosure describes," etc. 

5. The abstract of the disclosure is objected to because it is not narrative in nature and it 
refers to the speculative merits of the invention. Correction is required. See MPEP § 608.01(b). 

6. Applicant is advised on how to arrange the content of the specification. 

Content of Specification 

(a) Title of the Invention : See 37 CFR 1 72(a). The title of the invention should be 
placed at the top of the first page of the specification. It should be brief but 
technically accurate and descriptive, preferably from two to seven words. 

(b) Cross-References to Related Applications : See 37 CFR 1.78 and MPEP § 201.1 1. 

© Statement Regarding Federally Sponsored Research and Development : See MPEP 
§310. 

(d) Reference to a "Microfiche Appendix" : See 37CFR 1.96© and MPEP § 608.05. 
The total number of microfiche and the total number frames should be specified. 

(e) Background of the Invention : The specification should set forth the Background of 
the Invention in two parts: 

(1) Field of the Invention : A statement of the field of art to which the invention 
pertains. This statement may include a paraphrasing of the applicable U.S. 
patent classification definitions of the subject matter of the claimed 
invention. This item may also be titled "Technical Field." 


Application/Control Number: 08/860,182 
Art Unit: 3612 


Page 5 


(2) Description of the Related Art : A description of the related art known to 
the applicant and including, if applicable, references to specific related art 
and problems involved in the prior art which are solved by the applicant's 
invention. This item may also be titled "Background Art." 

(f) Brief Summary of the Invention : A brief summary or general statement of the 
invention as set forth in 37 CFR 1 .73. The summary is separate and distinct from 
the abstract and is directed toward the invention rather than the disclosure as a 
whole. The summary may point out the advantages of the invention or how it 
solves problems previously existent in the prior art (and preferably indicated in the 
Background of the Invention). In chemical cases it should point out in general 
terms the utility of the invention. If possible, the nature and gist of the invention 
or the inventive concept should be set forth. Objects of the invention should be 
treated briefly and only to the extent that they contribute to an understanding of 
the invention. 

(g) Brief Description of the Several Views of the Drawingfs) : A reference to and brief 
description of the drawing(s) as set forth in 37 CFR 1,74. 

(h) Detailed Description of the Invention : A description of the preferred 
embodiment(s) of the invention as required in 37 CFR 1.71. The description 
should be as short and specific as is necessary to describe the invention adequately 
and accurately. This item may also be titled "Best Mode for Carrying Out the 
Invention." Where elements or groups of elements, compounds, and processes, 
which are conventional and generally widely known in the field of the invention 
described and their exact nature or type is not necessary for an understanding and 
use of the invention by a person skilled in the art, they should not be described in 
detail. However, where particularly complicated subject matter is involved or 
where the elements, compounds, or processes may not be commonly or widely 
known in the field, the specification should refer to another patent or readily 
available publication which adequately describes the subject matter. 

(I) Claim or Claims : See 37 CFR 1.75 and MPEP § 608.01(m). The claim or claims 
must commence on separate sheet. (37 CFR 1.52(b)). Where a claim sets forth a 
plurality of elements or steps, each element or step of the claim should be 
separated by a line indentation. There may be plural indentations to further 
segregate subcombinations or related steps. 
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(j) Abstract of the Disclosure : A brief narrative of the disclosure as a whole in a single 
paragraph of 250 words or less on a separate sheet following the claims. 

(k) Drawings : See 37 CFR 1.81, 1.83-1.85, and MPEP § 608.02. 

(1) Sequence Listing : See 37 CFR 1.821-1.825. 

7. The incorporation of essential material in the specification by reference to a foreign 
application or patent, or to a publication is improper. Applicant is required to amend the 
disclosure to include the material incorporated by reference. The amendment must be 
accompanied by an affidavit or declaration executed by the applicant, or a practitioner 
representing the applicant, stating that the amendatory material consists of the same material 
incorporated by reference in the referencing application. See In re Hawkins, 486 F.2d 569, 179 
USPQ 157 (CCPA 1973); In re Hawkins, 486 F.2d 579, 179 USPQ 163 (CCPA 1973); and In re 
Hawkins, 486 F.2d 577, 179 USPQ 167 (CCPA 1973). 

8. The attempt to incorporate subject matter into this application by reference to any German 
Patent Application, European Patent Applications, or by any other publication except for a U.S. 
Patent is improper because these materials are not readily available to the general public. 

9. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

The following is a quotation of 37 CFR 1.71(a)-(c): 

(a) The specification must include a written description of the invention or discovery and of the manner and 
process of making and using the same, and is required to be in such full, clear, concise, and exact terms as to 
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enable any person skilled in the art or science to which the invention or discovery appertains, or with which it is 
most nearly connected, to make and use the same. 

(b) The specification must set forth the precise invention for which a patent is solicited, in such manner as 
to distinguish it from other inventions and from what is old. It must describe completely a specific embodiment Bpf 
of the process, machine, manufacture, composition of matter or improvement invented, and must explain the 
mode of operation or principle whenever applicable. The best mode contemplated by the inventor of carrying out 
his invention must be set forth. 


© In the case of an improvement, the specification must particularly point out the part or parts of the 

process, machine, manufacture, or composition of matter to which the improvement relates, and the description 
should be confined to the specific improvement and to such parts as necessarily cooperate with it or as may be 
necessary to a complete understanding or description of it. 


The specification is objected to under 37 CFR 1 .71 because it fails to provide an adequate 
description of the invention. The Description of the Preferred Embodiments should include more 
than a simple listing of the parts present in each embodiment. This section should also point out 
the how the parts of the invention function during use. Applicant is also reminded that the 
specification, excluding the claims, should be narrative in nature. Although the listing of 
elements and ideas in a the disclosure is permissible, the bulk of the disclosure should be narrative. 
See the cited U.S. patents as examples of disclosures with correct form. 

10. If applicant continues to prosecute the application, revision of the specification and claims 
to present the application in proper form is required. While an application can be amended to 
make it clearly understandable, no subject matter can be added that was not disclosed in the 
application as originally filed. 

1 1 . The disclosure is objected to because of the following informalities: 35 U.S.C 1 1 2, first 
paragraph, requires the specification to be written in "full, clear, concise, and exact terms." The 
specification is replete with terms which are not clear, concise and exact. The specification should 
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be revised carefully in order to comply with 35 U.S.C. 112, first paragraph. Examples of some 
unclear, inexact or verbose terms used in the specification are: "ejected from (hurled out of)", 
"compartment (cell)", "uniform (constant)", "clamping means (engaging means)", "arbitrary 
collision", and "spatially S-shaped" . 

Appropriate correction is required. 


Claim Objections 

12. Claims 3-34 are objected to under 37 CFR 1 .75© as being in improper form because a 
multiple dependent claim should refer to other claims in the alternative only and cannot depend 
from any other multiple dependent claim. See MPEP § 608.0 l(n). Accordingly, the claims have 
not been further treated on the merits. 

13. The claims are objected to because they include reference characters which are not 
enclosed within parentheses. 

Reference characters corresponding to elements recited in the detailed description of the 
drawings and used in conjunction with the recitation of the same element or group of elements in 
the claims should be enclosed within parentheses so as to avoid confusion with other numbers or 
characters which may appear in the claims. See MPEP § 608.01 (m). 
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14. The claims are objected to because the lines are crowded too closely together, making 
reading and entry of amendments difficult. Substitute claims with lines one and one-half or double 
spaced on good quality paper are required. See 37 CFR 1 .52(b). 

1 5. Claims 1 and 2 are objected to because of the following informalities: Reference to 
specific parts of in the drawings as in the phrase "with the exception of clamping part 15.4a" in 
line 8 of claim 1 is improper. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

16. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

17. . Claims 1 and 2 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

The term "clamping means (clamping parts/clamping parts)" in line 6 of claim 1, the 
phrase "such as clamping holes/clamping blocks" in line 6 of claim 1 , the phrase "clamping 
hooks 15.6/reinforcing rod 17. Id", the term "arrangement" in line 14 of claim 1 and line 2 of 
claim 2 (which fails to distinctly point out the arrangement of the invention), the phrase 
"clamping means 1 7. Id/ several clamping hooks 15.6" in line 5 of claim 2, and the term "real 
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arbitrary collision" in line 1 of claim 2 are all indefinite for failing to distinctly claim subject matter 
of the invention. 

In claim 1 , line 1 , it is unclear what is meant by the phrase "door truss". 

In claim 1 line 19, the phrase "form-locking by adjustment to the permissible tolerances" is 
indefinite because the term "form-locking" does not clearly recite structure of the invention. The 
phrase "permissible tolerances" is also indefinite since this phrase does not limit the invention to 
any particular range of tolerances. Also the phrase appears to recite a method of manufacture 
(form-locking by adjustment) instead of a structure of the apparatus (an adjustment means) which 
is inconsistent with the preamble of the claim, thus rendering the scope of the claim 
unascertainable. 

In line 20 of claim 1, the term "perfect interengagement" is indefinite since the definition 
of "perfect" is not clearly defined. 

In claim 2, the preamble of the claim seems to be directed to a different invention than that 
in the preamble of claim 1 from which it depends, thus rendering the scope of the claim 
unascertainable. 

Claim Rejections - 35 USC §102 
1 8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless — 
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(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371© of this title before the invention 
thereof by the applicant for patent. 

19. Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being anticipated by Townsend. 
Townsend discloses a vehicle door equipped with a door truss comprising at least two impact 
beams (36), at least one window-guide element (figure 7) to guide and receive a window pane 
where clamping means exist (130, 138, 140, 134, 132, 128) that are equipped with means to 
adjust them to permissible tolerances (lines 38-59, column 1 0). The vehicle is also equipped with 
a plurality of compound pairs including a vehicle door and vehicle roof, a vehicle door and a side 
rail, a vehicle door and post section, a vehicle door and a vehicle door, and a vehicle door and a 
passenger compartment. 


Conclusion 

20. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Rossie et al. discloses an interlock device for a vehicle door. Cornacchia discloses an 
interlock device for a vehicle door. Pavlik discloses a interlock device for a vehicle door. Ball 
discloses an interlock device for a vehicle door. Hull et al. discloses an interlock device for a 
vehicle door. Thum discloses an interlock device for a vehicle door. Freudenberger discloses an 
interlock mechanism for a vehicle door. 

21 . An examination of this application reveals that applicant is unfamiliar with patent 
prosecuting procedure. While an inventor may prosecute the application, lack of skill in this 
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field usually acts as a liability in affording the maximum protection for the invention 
disclosed. Applicant is advised to secure the services of a registered patent attorney or agent to 
prosecute the application, since the value of a patent is largely dependent upon skillful 
preparation and prosecution. The Office cannot aid in selecting an attorney or agent 

Applicant is advised of the availability of the publication "Attorneys and Agents 
Registered to Practice Before the U.S. Patent and Trademark Office. " This publication is for 
sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, 
D.C. 20402. 

22. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Jason Morrow whose telephone number is (703) 305-7803. The examiner 
can normally be reached on Monday-Thursday from 7:30 AM to 5:00 PM. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-1 113. 

The fax phone number for the organization where this application or proceeding is 
assigned is (703) 305-7687. 
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DETAILED ACTION 

Priority * 
1. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Drawings 

2: Figures 1A, IB, 2, 2A, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, and 18 should be designated by a 
legend such as -Prior Art- because only that which is old is illustrated. See MPEP § 608.02(g). 
The designations should NOT include the German equivalent label to "Prior Art". 

Specification 

3 . The abstract of the disclosure is objected to because it is not narrative in nature and it 
refers to the speculative merits of the invention. Correction is required. See MPEP § 608.01(b). 

4. Applicant is advised on how to arrange the content of the specification. 

Content of Specification 

(a) Title of the Invention : See 37 CFR 1.72(a). The title of the invention should be 
placed at the top of the first page of the specification. It should be brief but 
technically accurate and descriptive, preferably from two to seven words. 

(b) Cross-References to Related A p plications : See 37 CFR 1 .78 and MPEP § 201 . 1 1 . 
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(c) Statement Regarding Federally Sponsored Research and D evelopment: See MPEP 
§310. 

(d) Reference to a "Microfiche Appendix" : See 37CFR 1 .96© and MPEP § 608.05. 
The total number of microfiche and the total number frames should be specified. 

(e) Background of the Invention : The specification should set forth the Background of 
the Invention in two parts: 

(1 ) Field of the Invention : A statement of the field of art to which the invention 
pertains. This statement may include a paraphrasing of the applicable U.S. 
patent classification definitions of the subject matter of the claimed 
invention. This item may also be titled "Technical Field." 

(2) Description of the Related Art : A description of the related art known to 
the applicant and including, if applicable, references to specific related art 
and problems involved in the prior art which are solved by the applicant's 
invention. This item may also be titled "Background Art " 

(f) Brief Summary of the Invention : A brief summary or general statement of the 
invention as set forth in 37 CFR 1 .73. The summary is separate and distinct from 
the abstract and is directed toward the invention rather than the disclosure as a 
whole. The summary may point out the advantages of the invention or how it 
solves problems previously existent in the prior art (and preferably indicated in the 
Background of the Invention). In chemical cases it should point out in general 
terms the utility of the invention. If possible, the nature and gist of the invention 
or the inventive concept should be set forth. Objects of the invention should be 
treated briefly and only to the extent that they contribute to an understanding of 
the invention. 

(g) Brief Description of the Several Views of the DrawingfsV A reference to and brief 
description of the drawing(s) as set forth in 37 CFR 1 .74. 

(h) Detailed Description of the Invention : A description of the preferred 
embodiment(s) of the invention as required in 37 CFR 1.71. The description 
should be as short and specific as is necessary to describe the invention adequately 
and accurately. This item may also be titled "Best Mode for Carrying Out the 
Invention." Where elements or groups of elements, compounds, and processes, 
which are conventional and generally widely known in the field of the invention 
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described and their exact nature or type is not necessary for an understanding and 
use of the invention by a person skilled in the art, they should not be described in 
detail. However, where particularly complicated subject matter is involved or 
where the elements, compounds, or processes may not be commonly or widely 
known in the field, the specification should refer to another patent or readily 
available publication which adequately describes the subject matter. 

(I) Claim or Claims : See 37 CFR 1 .75 and MPEP § 608.01(m). The claim or claims 
must commence on separate sheet. (37 CFR 1 .52(b)). Where a claim sets forth a 
plurality of elements or steps, each element or step of the claim should be 
separated by a line indentation. There may be plural indentations to further 
segregate subcombinations or related steps. 

(j) Abstract of the Disclosure : A brief narrative of the disclosure as a whole in a single 
paragraph of 250 words or less on a separate sheet following the claims. 

(k) Drawings : See 37 CFR 1.81, 1.83-1.85, and MPEP § 608.02. 

(1) Se quence Listing : See 37 CFR 1.821-1.825. 


5 . The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

The following is a quotation of 37 CFR 1.71(a)-(c): 

(a) The specification must include a written description of the invention or discovery and of the manner and 
process of making and using the same, and is required to be in such full, clear, concise, and exact terms as to 
enable any person skilled in the art or science to which the invention or discovery appertains, or with which it is 
most nearly connected, to make and use the same. 

(b) The specification must set forth the precise invention for which a patent is solicited, in such manner as 
to distinguish it from other inventions and from what is old. It must describe completely a specific embodiment 
of the process machine, manufacture, composition of matter or improvement invented, and must explain the 
mode of operation or principle whenever applicable. The best mode contemplated by the inventor of carrying out 
his invention must be set forth. 
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© In the case of an improvement, the specification must particularly point out the part or parts of the 
process, machine, manufacture, or composition of matter to which the improvement relates, and the description 
should be confined to the specific improvement and to such parts as necessarily cooperate with it or as may be 
necessary to a complete understanding or description of it. 

The specification is objected to under 37 CFR 1 .71 because it fails to provide an adequate 
description of the invention. The Description of the Preferred Embodiments should include more 
than a simple listing of the parts present in each embodiment. This section should also point out 
the how the parts of the invention function during use. See the cited U.S. patents as examples of 
disclosures with correct form. 

6. If applicant continues to prosecute the application, revision of the specification and claims 
to present the application in proper form is required. While an application can be amended to 
make it clearly understandable, no subject matter can be added that was not disclosed in the 
application as originally filed. 

Claim Objections 

7. The claims are objected to because the lines are crowded too closely together, making 
reading and entry of amendments difficult. Substitute claims with lines one and one-half or double 
spaced on good quality paper are required. See 37 CFR 1 .52(b). 
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8. 


The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 


The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 


Claim Rejections - 35 USC §112 



9. Claims 1 -34 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as • 
the invention. 

The following terms or phrases are inferentially recited in the claims: 
In claim 1 : 

-line 6, the "supporting door frame". 

-line 14, the "compound assemblies". 
In claim 2: 

-lines 1 and 2, the " vehicle part of vehicle body". 

-line 3, the "post sections". 
In claim 3: 

-line 2 of claim 3 3 the "vehicle part". 
In claim 4: 

-line 2, the "vehicle part". 
In claim 6: 

-line 3, the "interlocking holes". 
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-line 3, "both window-guide elements" and both "vehicle doors". Only one door 
and window guide element is positively recited, 
-line 5, the "U-shaped block", 
-line 6, the "mutual post section". 

In claim 7: 

-line 3, the "interlocking holes". 

-line 3, "both window-guide elements" and both "vehicle doors". Only one door 
and window guide element is positively recited, 
-line 5, the "U-shaped block", 
-line 7, the "side rail". 

In claim 8: 

-line 2, the "U-shaped block". 

In claim 9: 

-line 2, the "interlocking holes & interlocking blocks" 
-line 3, the "post section". 

In claim 10: 
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-lines 5 and 6, the "post section". 

-line 6, the "reinforcing panel". 

-line 7, the "side rail". 
In claims 12 and 13: 

-line 3, "interlocking holes". 

-line 3, the "reinforcing panels". 

-line 5, the "interlocking mating blocks". 
In claim 14: 

-line 3, the "interlocking blocks". 

-line 3, the "reinforcing peripheral edges' 

-line 5, the "interlocking mating holes". 
In claim 15: 

-line 3, the "interlocking block". 

-line 4, the "top peripheral edge". 

-line 5, the "interlocking mating holes". 

In claim 16: 

-line 4, the "bottom peripheral edge", 
-line 3, the "interlocking block". 
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In claim 17: 

-line 3, the "interlocking block". 

-lines 3 and 4, the "post-section peripheral edge". 

-line 5, the "interlocking mating hole". 

-line 5, the "auxiliary part". 


In claim 19: 

- line 3, the "interlocking block". 

-line 4, the "post-section peripheral edge". 

-line 5, the "interlocking mating hole". 

-line 5, the "outer door-contour-shaped auxiliary part". 


In claim 20: 

-line 5, the "post section". 


In claim 21: 

-line 2, the "post section", 
-line 4, the "interlocking blocks", 
-lines 4 and 5, the "reinforcing element", 
-line 5, the "latch mechanism". 
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-line 6, the "interlocking mating holes", 
-line 7 S the "post section". 

In claim 22: | 
-line 3, the "interlocking block". 

-line 4, the "interlocking mating hole". f 
-lines 4 and 5, the "reinforcing element". | 
-line 5, the "striker", 
-line 5, the "latch mechanism". 


In claim 23: 

-line 3 , "the interlocking block". 

-line 5, the "interlocking mating hole". 

-line 5, the "post section". 

-lines 5 and 6, the "reinforcing element". 

-line 6, the "striker". 

-line 6, the "latch mechanism". 

In claim 24: 

-line 2, the "U-shaped window-guide element". 
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In claim 25: 

-line 2, the "U-shaped window-guide elements". 
In claim 26: 

-lines 2 and 3, the "window-guides". 

In claim 27: 

-lines 1 and 2, the "window guides". 

In claim 28: 

-line 4, the "interlocking hook", 
-line 5, the "interlocking block". 

In claim 29: 

-line 2, the "washer". 

In claim 30: 

-line 2, the "screw". 

In claim 3 1 : 
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-line 2, the "screw". 

In claim 32: 

-line 1 , the "sleeve". 

In claim 33: 

-line 5, the "supporting door frame", 
-line 14, the "compound assembly". 

In claim 34: 

-lines 3 and 4, the "reinforcing element, transverse girder, reinforcing rod, plate, 
panel, and U-shaped block. 

In claim 1, the phrase "generally representing a tailgate, sliding side, cargo, liftgate door, 
trunk cover and vehicle door" is indefinite. The phraseseemss to claim the vehicle door to 
represent all of the listed structures at the same time. It is suggested that the word "and" should 
be changed to -or-. 

In claim 1 the phrase "arranged to that door frame" in lines 9 and 10 isindefinited for 
failing toparticularlyy point out the relationship between the interlocking parts and the door frame. 
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In claim 1 line 10, the phrase "interlocking mating part to the vehicle body" is indefinite 
for failing to particularly point out the structural relationship between the interlocking mating part 
and the vehicle body. 

In claim 1 line 12, the phrase "mechanisms to adjust to clearances of adjustable 
interlocking assemblies" is indefinite for failing to particularly point out what clearance between 
what parts is adjustable. 

In claim 1, lines 13-17, the phrase "thus ensuring the engagement of all in the 

event of any real collision and/or rollover" is narrative in nature and fails to distinctly point out the 
structure of the invention. 

In claim 2, lines 2 and 3, the phrase "reinforced by a reinforcing element and transverse 
girder" fails to distinctly claim the structural relationship between the vehicle part, reinforcing 
element, and the transverse girder. 

In claims 3 and 4, line 2, the phrase "vehicle roof or siderail" is indefinite and fails to 
distinctly claim if the vehicle part is a roof or side rail. These vehicle parts are not interchangeable, 
and thus cannot be referred to in the alternative. 

In claims 3 and 4, line 4 the phrase "disposed along that vehicle part" is indefinite and 
fails to distinctly claim the relationship between the reinforcing rod and the vehicle part. 

In claim 5, line 4 the phrase "disposed along" is indefinite and fails to distinctly claim the 
relationship between the reinforcing rods and the vehicle roof and side rail. 
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In claims 6 and 7, lines 7 and 8, the phrase "transverse girder of the mutual post sections" 
fails to distinctly claim the structural relationship between the girder and the post section. 

In claim 9 lines 3, the phrase "defined by disposing" does not distinctly claim the structural 
relationship between the structures in the claim. 

In claim 10, lines 5 and 6, the phrase " reinforcing plate of the post section" indefinite and 
fails to distinctly claim the relationship between the reinforcing plate and the post section. 

In claims 10 and 1 1 the phrase "disposed along the vehicle roof or side rail" is indefinite 
for failing to particularly point out the relationship between the reinforcing plate and the vehicle 
roof or side rail. It also is indefinite for failing to claim either the roof or side rail. 

In claim 1 1, the use of the word "or" in line 7 renders the claim indefinite because it 
attempts to claim 2 different structures in one claim. 

In claims 12, 13, 14, 15, and 21, the use of the word "disposed" renders the claim 
indefinite, as in the examples provided above. 

In claim 16, line 5, the phrase "arranged in the auxiliary part" is indefinite and fails to 
distinctly claim the relationship between the interlocking mating hole and the auxiliary part. 

In claim 18 lines 2 and 3, the phrase "adapted to the outer door-contour" and the phrase 
arranged to the window-guide" are indefinite and fail to distinctly claim the relationship between 
the auxiliary part and the window-guide element and impact beams. 

In claims 20, 22, and 23 the phrase "arranged in the post section" is indefinite and fails to 
distinctly claim the relationship between the post section and the interlocking mating hole. 
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In claim 28, the phrase "with interior diameter dl and gap si" is indefinite since the shape 
of the interlocking hook is not positively recited. 

In claim 32, the phrase "interlocking part with exterior diameter d" is indefinite since the 
shape of the interlocking part is not positively recited. 

In claim 33, the phrase "generally representing a tailgate, sliding side, cargo, liftgate, and 
vehicle door" is indefinite. The phrase seems to claim the vehicle door to represent all of the 
listed structures at the same time. It is suggested that the word "and" should be changed to -or-- 

In claim 33 the phrase "arranged to that door frame" in line 10 is indefinite for failing to 
particularly point out the relationship between the interlocking parts and the door frame. 

In claim 33 line 1 1, the phrase "interlocking mating part to the vehicle body" is indefinite 
for failing to particularly point out the structural relationship between the interlocking mating part 
and the vehicle body. 

In claim 33 line 12, the phrase "mechanisms to adjust to clearances of adjustable 
interlocking assemblies" is indefinite for failing to particularly point out what clearance between 
what parts is adjustable. 

In claim 33, lines 14-21, the phrase "wherein the interlocking in the event of any 

real collision and/or rollover" is narrative in nature and fails to distinctly point out the structure of 
the invention. 
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Claim Rejections - 35 USC§ 102 

1 0. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -- 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371© of this title before the invention 
thereof by the applicant for patent. 

1 1 . Claims 1, 2, 9-27, 33, and 34 are rejected, as best understood, under 35 U.S.C. 102(e) as 
being anticipated by Townsend. 

Townsend discloses a main vehicle body having at least one door aperture therein, a 
mating vehicle door (110) whose stiff supporting door frame, defined by at least two stiff impact 
beams stiff auxiliary parts and at least one stiff window guide element to guide and receive a 
window pane (figure 2) is hingedly secured to that vehicle body for pivotal movement between an 
open and a closed position. Interlocking assemblies (130, 138, 140, 134, 132, 128) are included, 
each of which include an interlocking part arranged to the door frame and an interlocking mating 
part to the vehicle body. Adjusting mechanisms to adjust clearances (lines 38-59, column 10) of 
interlocking assemblies which are in engagement when the vehicle door is in a closed position, 
pairs including a vehicle door and vehicle roof, a vehicle door and a side rail, a vehicle door and 
post section, a vehicle door and a vehicle door, and a vehicle door and a passenger compartment. 
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Allowable Subject Matter 

12. Claims 3-8 and 28-32 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 1 12, 2 nd paragraph, set forth in this Office action and to include all of the limitations of 
the base claim and any intervening claims. 

13. Claims 3-8 and 28-32 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

14. This is a CPA of applicant's earlier Application No. 08/860,1 82. All claims are 
drawn to the same invention claimed in the earlier application and could have been finally rejected 
on the grounds and art of record in the next Office action if they had been entered in the earlier 
application. Accordingly, THIS ACTION IS MADE FINAL even though it is a first action in 
this case. See MPEP § 706.07(b). Applicant is reminded of the extension of time policy as set 
forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
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CFR 1 . 1 36(a) will be calculated from the mailing date of the advisory action. In no, however, 
event will the statutory period for reply expire later than SIX MONTHS from the mailing date of 
this final action. 

15. An examination of this application reveals that applicant is unfamiliar with patent 
prosecuting procedure. While an inventor may prosecute the application, lack of skill in this 
field usually acts as a liability in affording the maximum protection for the invention 
disclosed. Applicant is advised to secure the services of a registered patent attorney or agent to 
prosecute the application, since the value of a patent is largely dependent upon skillful 
preparation and prosecution. The Office cannot aid in selecting an attorney or agent 

Applicant is advised of the availability of the publication rr Attorneys and Agents 
Registered to Practice Before the U.S. Patent and Trademark Office. " This publication is for 
sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, 
D.C. 20402. 

1 6. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Jason Morrow whose telephone number is (703) 305-7803. The examiner 
can normally be reached on Monday-Thursday from 7:30 AM to 5:00 PM. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-1 113. 

The fax phone number for the organization where this application or proceeding is 
assigned is (703) 305-7687. 
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JASON MORROW 
tWBWT EXAMINER 


0 fe 


J 1 1* I Q«f 

1. An increased stiflBiess of vehicle structure comprising 


a) a main vehicle body (20) having at least one door aperture (20.1, 20.1B, 20.1T, 20.1h, 
20.1x) therein; 

b) a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T), sliding 
side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 
door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door 
aperture, elements and at least one window-guide (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 6.1a, 
6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly secured to that 
vehicle body (20) for pivotal movement between an open and a closed position; 

c) mterengaging assemblies, each of which includes a key arranged to a reinforced portion 
of that door frame, facing a vehicular member of that vehicle body, and a mating 
receptacle located thereon; and 

d) adjusting mechanisms to reduce the clearances between the adjustable keys and the 
mating receptacles to minimum tolerances, when the vehicle door is closed, to ensure the 
engagement of the interengaging assemblies and the connection of the vehicular couples 
consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

2. An increased stiflhess of vehicle structure comprising 


a) a main vehicle body (20) having at least three door apertures (20.1, 20.1B, 20.1T, 20.1h, 
20.1x), two of which are series-connected, therein; 

b) three mating vehicle doors (8, 8B, 8T, 8h, 8x), each of which generally representing a 
tailgate- (8T), sliding side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle 

5 door (8, 8B), whose door frame, reinforced by at least two impact beams (1, 7, IB, 7B), 
spanning the door aperture, elements and at least one window-guide (6, 6B, 6.1, 6.2, 
6.1B, 6.2B, 6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly 
secured to that vehicle body (20) for pivotal movement between an open and a closed 
position; 

10 c) interengaging assemblies, each of which includes a key arranged to a reinforced portion 
of that door frame, facing a vehicular member of that vehicle body, and a mating 
receptacle located thereon; 

d) at least one extension member (17.3, 18.3, 23), mounted to a common pillar of the 
series-connected vehicle doors, to receive at least two keys mating to the receptacles, 

15 located on the respective reinforced portions of those doors, when closed, for exploiting 
the constrained deformation thereof to prevent them from popping open in the event of 
an accident; and 

e) adjusting mechanisms to reduce the clearances between the adjustable keys and the 
mating receptacles to rninimum tolerances, when the vehicle doors are closed, to ensure 

20 the engagement of the interengaging assemblies and the connection of the vehicular 
couples consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar, 

25 - series-connected vehicle doors & common pillar and 


- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributing impact energy to all vehicular members, lowering stress thereof and 

preventing passengers from being hurled out of the vehicle in the event of an accident. 

3. An increased stiflhess of vehicle structure comprising 

a) a main vehicle body (20) having at least one door aperture (20.1, 20.1B, 20.1T, 20.1h, 
20.1x) therein; 

b) a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T), sliding 
side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 
door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door 
aperture, elements and at least one window-guide (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 6.1a, 
6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly secured to that 
vehicle body (20) for pivotal movement between an open and a closed position; 

c) interengaging assemblies, each of which includes a key arranged to a reinforced portion 
of that door frame, facing a vehicular member of that vehicle body, and a mating 
receptacle located thereon; and 

d) adjusting mechanisms to reduce the clearances between the adjustable keys and the 
mating receptacles to minimum tolerances, when the vehicle door is closed, to ensure the 
engagement of the interengaging assemblies and the connection of the vehicular couples, 
at least one thereof ha s a plurality of interengaging assemblies operating at least at two 
planes, consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 
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- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributiiig impact energy to all vehicular members, lowering stress thereof and 

preventing passengers from being hurled out of the vehicle in the event of an accident. 

J 

5 3. An increased stiffness of vehicle structure comprising 

i 

a) a main vehicle body (20) having at least one door aperture (20«1, 20.1B, 20.1T, 20.1h, i*=> 
20.1x) therein; 

b) a mating vehicle door (8, 8B, 8T, Sh, 8x), generally representing a tailgate- (8T), sliding 
side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 

10 door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door J? 
aperture, elements and at least one window-guide (6, 6B, 6,1, 6*2, 6.1B, 6»2B, 6,1a, 
6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly secured to that 
vehicle body (20) for pivotal movement between an open and a closed position; 


thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers froin being hurled out of the vehicle in the event of an accident. 

4. An increased stiffness of vehicle structure comprising 

a) a main vehicle body (20) having at least one door aperture (20.1, 20.1B, 20.1T, 20.1h, 
20, lx) therein; 

b) a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T) 5 sliding 
side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 
door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door <; 
aperture, elements and at least one window-guide (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 6.1a, n{ 
6.2a, 6.1 aB, 6.2aB) to guide and receive a window pane, is hingediy secured to that 
vehicle body (20) for pivotal movement between an open and a closed position; 

c) interengaging assemblies, each of which includes a key arranged to a reinforced portion 
of that door frame, facing a vehicular member of that vehicle body, and a mating 
receptacle located thereon, when the vehicle door is closed, to ensure the engagement of 
the interengaging assemblies and the connection of the vehicular couples, at least one 
thereof has a plurality of interengaging assemblies operating at least at two planes, 
consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

5. An increased stiffness of vehicle structure comprising 


-5- 


•4 


a) a main vehicle body (20) having at least three door apertures (20.1, 20.1B, 20.1T, 20.1h, 
20.1x), two of which are series-connected, therein; 

b) three mating vehicle doors (8, 8B, 8T, 8h, 8x) 5 each of which generally representing a 
tailgate- (8T), sliding side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle 

5 door (8, 8B), whose door frame, reinforced by at least two impact beams (1, 7, IB, 7B), 
spanning the door aperture, elements and at least one window-guide (6, 6B, 6.1, 6.2, 
6.1B, 6.2B, 6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly 
secured to that vehicle body (20) for pivotal movement between an open and a closed 
position; | 

10 c) at least one extension member (17.3, 18.3, 23), mounted to a common pillar of the J 
series- connected vehicle doors, to receive at least two keys mating to the receptacles, 

> 

located on the respective reinforced portions of those doors, when closed, for exploiting ^ 
the constrained deformation thereof to prevent them from popping open in the event of C 

r 

an accident; and 

15 d) interengaging assemblies, each of which includes a key arranged to a reinforced portion 
of that door frame, facing a vehicular member of that vehicle body, and a mating 
receptacle located thereon, when the vehicle door is closed, to ensure the engagement of 
the interengaging assemblies and the connection of the vehicular couples, at least one 
thereof has a plurality of interengaging assemblies operating at least at two planes, 

20 consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar, 

- series-connected vehicle doors & common pillar and 

25 - vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 
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thulxdistiibuting impact energy to all vehicular members, lowering stress thereof and 

\ ( 
preventing passengers fioni being hurled out of the vehicle in the event of an accident 


10 


6* An irifcreased stiflhess of vehicle structure according to claim 1, wherein the 
irJ&^aging assembly of vehicle door & vehicle roof (17) consists of 

- at least two hooks (15,6) mounted to the window-guide elements (6.1a, 6.2a, 6.3, 6.4 or 

J- 

6.1aB, 6.2aB, 6.3B, MB); and 

- the mating rod (I7.1d), serving as key, arranged along that vehicle roof and mounted to ^ 
two transverse girders (I7.2e, 17.2f, 17.2g) connecting the pillars of both vehicle sides 

to each other. 


7, An increased stiflhess of vehicle structure according to claim 1, wherein the 
interengaging assembly of vehicle door & side rail (18) consists of 


S 
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thus\distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 


6., An increased stiffiiess of vehicle structure according to claim 1, wherein the 

/ 

interengaging assembly of vehicle door & vehicle roof (17) consists of 

- at least two hooks (15.6) mounted to the window-guide elements (6.1a» 6.2a, 6.3, 6.4 or 
6.1aB, 6.2aB, 6.3B, 6.4B); and 

- the mating rod (17.1d), serving as key, arranged along that vehicle roof and mounted to 
two transverse girders (17.2e, 17.2f, 17.2g) connecting the pillars of both vehicle sides 
to each other. 

7. An increased stiffiiess of vehicle structure according to claim 1, wherein the 
interengaging assembly of vehicle door & side rail (18) consists of 

- at least two hooks (15.6) mounted to the window-guide elements (6.1a, 6.2a, 6.3, 6.4 or 
6.1aB, 6.2aB, 6.3B, 6.4B); and 

- the mating rod (17.1d), serving as key, arranged along that side rail and mounted to two 
transverse girders (17.2e, 17.2f, 17.2g) connecting the pillars of both vehicle sides to 
each other. 

8. An increased stiffiiess of vehicle structure according to claim 1, wherein the 
interengaging assemblies of series-connected vehicle doors & vehicle roof (17) and series- 
connected vehicle doors & side rail (18) consist of 

- at least eight hooks (15.6) mounted to the corresponding window-guide elements; and 

- two mating rods (17.1d) arranged along that vehicle root side rail and mounted to three 
transverse girders (17.2e, 17.2f, 17.2g) connecting all pillars of both vehicle sides to each 
other. 


-7- 


9. An increased stiflhess of vehicle structure according to claim 1, wherein the adjustable 
interengaging assembly of vehicle door & pillar, whereto the door hinges are fastened, 
consists of 

5 - a key (15.1) bolted to the intersection region of the pillar and roo£ which is reinforced by 
a plate (17.1c) and transverse girder (17.2d) connecting the pillars of both vehicle sides 
to each other; and 

- the mating hole arranged to the window-guide element (6.1a, 6.2a, 6.1aB, 6.2aB) . 

10 10. An increased stiffness of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle door & vehicle roof consist of 

- a key (15.2a), bolted to an element (6.11) rigidly attached to the respective window- 
guide element (6.1a, 6.2a, 6.3, 6.4, 6.1 aB, 6.2aB, 6.3B, 6.4B), and a plurality of the 
keys (15.2), bolted to the respective window-guide elements; and 

15 - the mating holes arranged to the vehicle roof (17), reinforced by a plate (17.1, 17.1a) 
and transverse plate (17.2a) connecting the pillars of both vehicle sides to each other. 

11. An increased stiflhess of vehicle structure according to claim 1, wherein the 
interengaging assemblies of vehicle door & side rail consist of 

20 - a plurality of keys (15.4, 15.4a) mounted to the respective window-guide elements (6.1a, 
6.2a, 6.3, 6.4, 6.1aB, 6,2aB, 6.3B, 6.4B); and 

- the mating holes arranged to the side rail (18) reinforced by an element (18.1, 18.1a). ( 

12. An increased stiffness of vehicle structure according to claim 1, wherein the 

25 interengaging assemblies of vehicle door & vehicle roof and vehicle door & side rail consist 
of 


20 - a plurality of keys (37) bolted to the rear flange (21) of vehicle body (20) reinforced by 


- the mating holes arranged to the door-contour-shaped element (6.SC). 

16. An increased stiflhess of vehicle structure according to claim 1, wherein the hook 
25 (15.6), adjustable from outside the vehicle, comprises a screw (15.21), a number of spacers 
(15.22), washer (15.24), nut (15.25) and a hook with interior diameter di and a gap si. 


-5- 

- a plurality of keys (15.2, 15.4, 15.4a) mounted to the respective window-guide elements 
(6.1a, 6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B); and 

- the mating holes arranged to the vehicle roof (17), reinforced by the plate (17.1a), and to 
the side rail (18), reinforced by the element (18.1, 18.1a). 

'5 

13. An increased stiffiiess of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle doors & flange (21) of vehicle body (20) consist of 

- a plurality of keys (30, 32, 35) bolted to the reinforced flange (21) of vehicle body (20); 
and 

10 - the mating holes arranged to the housings (6.5, 6.5B) rigidly attached to the window- 
guide elements (6, 6B), elements (6.6b, 6.7b, 6.8) and impact beams (7, 7B), 
respectively. 


14. An increased stiflhess of vehicle structure according to claim 1, wherein an element ^ 
1 5 (6.5C), whose contour is adapted to the door-contour, is rigidly attached to the window- _x_ 

guide element (6B) and impact beams (IB, 7B). q 

15, An increased stiffiiess of vehicle structure according to claim 14, wherein the > 

C 

adjustable interengaging assemblies consist of 4 



an element (21.4B, 21.6B, 21.5B); and ^ 


is 
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' 17. An increased stif&ess of vehicle structure according to claim 1, wherein the key, 

^ sctew (15.14), large washer (15.13) with outer diameter D, a number of spacers (15,12) 
5 and a sleeve (15.11), both have a total length L 

1 ± 

18. An increased stifmess of vehicle structure according to claim 17, wherem the sleeve 
(15.11) of the key with exterior diameter d is governed by me equation D £ d 2. d* where D <j«» 
is the exterior diameter of washer (15.13) and d R is the diameter of spacer (15,12) and 
10 sleeve. 


19. An increased stiflfcess of vehicle structure according to claim 17, wherein the front 
region of washer (15.13) has radial teeth. 


17. aI increased stiffiiess of vehicle structure according to claim 1, wherein the key, 
djustalle from outside the vehicle, comprises mechanical connection elements such as a 

screw (15.14), large washer (15.13) with outer diameter D, a number of spacers (15.12) 
and a sleeve (15.11), both have a total length 1. 

18. An increased stiffiiess of vehicle structure according to claim 17, wherein the sleeve 
(15.11) of the key with exterior diameter d is governed by the equation D > d > d R} where D 
is the exterior diameter of washer (15.13) and d R is the diameter of spacer (15.12) and 
sleeve. 

19. An increased stiffiiess of vehicle structure according to claim 17, wherein the front 
region of washer (15.13) has radial teeth. 

20. An increased stiffiiess of vehicle structure according to claim 17, wherein the washer is 
an integral part of a screw. 

21. An increased stiffiiess of vehicle structure according to claim 1, wherein both ends of . 
the U-shaped window-guide element (6, 6B), facing the lower vehicular member of vehicle 
body (20), and an upper portion of that window-guide element, facing the upper vehicular 
member of vehicle body (20), accommodate the members of interengaging assemblies. 

22. An increased stiffiiess of vehicle structure according to claim 21, wherein both ends of 
the respective stiff U-shaped window-guide element (6, 6B) are connected to each other by 
an element (6.4, 6.4B). 


-10- 

23. An increased stifmess of vehicle structure according to claim 1, wherein the window- 
guides (6.1, 6.2, 6.1B, 6.2B) are rigidly attached to the respective stiff window-guide 
elements (6.1a, 6.2a, 6.1aB, 6.2aB). 

24. An increased stiffness of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle door & pillar, whereto the vehicle door hinges are 

fa stened, consist of 

- a plurality of keys (31, 36) bolted to an element (6.6a, 6.8) rigidly attached to the 
window-guide element (6, 6B) and impact beams (1, IB, 7, 7B); and 

- the mating boles arranged to the pillar reinforced by an extension member (23) and 
adjacent to that window-guide element. 

25. An increased stiffness of vehicle structure according to claim 2, wherein the adjustable 
interengaging assemblies of series-connected vehicle doors & common pillar are defined by 

- at least one pair of keys (15.3, 15.3a) bolted to both legs of extension member (17.3) 
mounted to the common pillar, reinforced by a plate (17.1b), arranged along the vehicle 
roof (17) and attached rigidly to a transverse girder (17.2c), connecting the common 
pillars of both vehicle sides to each other; and 

- the mating holes arranged to both window-guide elements of series-connected vehicle 
doors adjacent to that common pillar. 

26. An increased stiffness of vehicle structure according to claim 2, wherein the adjustable 
interengaging assemblies of series-connected vehicle doors & common pillar are defined by 

- at least one pair of keys (15.5, 15.5a) bolted to both legs of extension member (18.3) 
mounted to the common pillar, reinforced by an element (18.1b), arranged along the side 


-11- 

rail (18) and attached rigidly to a transverse girder (18.2), connecting the common pillars 
of both vehicle sides to each other; and 

- the mating holes arranged to both window-guide elements of series- connected vehicle 
doors adjacent to that common pillar. 

5 

27. An increased stiffiiess of vehicle structure according to claim 26, wherein a belt case 
(26) is accommodated in the extension member (18.3). 

28. An increased stiffiiess of vehicle structure according to claim 3, wherein the adjustable 
10 interengaging assemblies of vehicle door (8) & pillar, operating in two planes, are defined 

by 

- a plurality of keys (33) bolted to the window-guide element and a plurality of keys (34) 

bolted to an element (6.7a) rigidly attached to the window-guide element (6) and impact -5 
beams (1, 7); and r 

15 - the mating receptacles arranged to the reinforced pillar. 2 

<~ 

29. An increased stiffiiess of vehicle structure according to claim 3, wherein the adjustable & 
interengaging assemblies of vehicle door (8, 8B) & pillar, operating in three planes, are 

defined by 

20 - a plurality of keys (15.1) rigidly arranged to the reinforced pillar, whereto the door frame 
is hingedly secured, and a plurality of keys (30, 31, 35, 36) rigidly arranged to the 
reinforced flange of vehicle body (20); and 

- the mating receptacles arranged to the window-guide element (6.1a, 6.2a), elements 
(6.6a, 6.8) and housings (6.5, 6.5B), respectively. 

25 
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^ 30. An increased stiflhess of vehicle structure according to claim 3 5 wherein the adjustable 

I /" 

'Viixtere^gaging assemblies of vehicle door (8, 8B) & side rail (18), operating h three planes, 
are defined by 

- a plurality of keys (15.4a) rigidly arranged to the side rail (18) and at least two keys (30, 
5 32, 35, 37) rigidly arranged to the reinforced flange (21) of vehicle body (20); and 

- die mating receptacles arranged to the \vmdow-giide elements (6.1a, 6*2a, 63, 6,4, 
6.1aB, 6.2aB, 6.3B, 6.4B) 5 door-cx>ntour-shaped|element (6»5C) and housings (6.5, 
6»5B) ? respectively. 

10 31. An increased stiflhess of vehicle structure according to claim 4, wherein the 

interengaging assemblies of vehicle door (8, 8B) & vehicle roof (17), operating in four 
planes, axe defined by 

- a plurality of keys (15.2, 15.2a) rigidly arranged to the respective window-guide 


I 30. AnLcreased stiffiiess of vehicle structure according to claim 3, wherein the adjustable 
^©F^aging assemblies of vehicle door (8, 8B) & side rail (18), operating in three planes, 
are defined by 

- a plurality of keys (15.4a) rigidly arranged to the side rail (18) and at least two keys (30, 
5 32, 35, 37) rigidly arranged to the reinforced flange (21) of vehicle body (20); and 

- the mating receptacles arranged to the window-guide elements (6.1a, 6.2a, 6.3, 6.4, 
6.1aB, 6.2aB, 6.3B, 6.4B), door-contour-shaped element (6.5C) and housings (6.5, 
6.5B), respectively. 

10 31. An increased stiflhess of vehicle structure according to claim 4, wherein the 

interengaging assemblies of vehicle door (8, 8B) & vehicle roof (17), operating in four 
planes, are defined by 

- a plurality of keys (15.2, 15.2a) rigidly arranged to the respective window-guide 
elements (6.1a, 6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B) and at least two keys (30, 32, 

1 5 35, 37) rigidly arranged to the reinforced flange (21) of vehicle body (20); and 

- the mating receptacles arranged to the reinforced vehicle roof (17) and that window- 
guide elements, respectively. 

32. An increased stiflhess of vehicle structure according to claim 4, wherein the 
20 interengaging assemblies of connecting vehicular couples, operating in multi-planes, are 
defined by 

- a plurality of keys (15.1 to 15.7, 30, 32, 35, 37) rigidly arranged to the reinforced pillar, 
reinforced vehicle roof; reinforced side rail and reinforced flange of vehicle body, 
respectively; and 

25 - the mating receptacles arranged to the reinforced portions of vehicle doors, respectively. 


-13- 

33. An increased stiffiiess of vehicle structure according to claim 5 5 wherein the 
interengaging assemblies of series-connected vehicle doors & common pillar, operating in 
multi-planes, are defined by 

- a plurality of keys (15.3, 15.3a, 15.5, 15.5a) rigidly arranged to the extension members 
(17.3, 18.3, 23) of the common pillar and a plurality of keys (33, 34, 36) rigidly arranged 
to the reinforced portions of series-connected vehicle doors, respectively; and 

- the mating receptacles arranged to the reinforced portions of series- connected vehicle 
doors and the reinforced common pillar, respectively. 

34. An increased stiffiiess of vehicle structure, characterised by use of metal, compound 
material, glass fibre reinforced material or non-metal material for material of the engaging 
key, receptacle, window-guide element, element, transverse girder, rod, plate and extension 
member. 
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DETAILED ACTION 


1 . Applicant's request for reconsideration of the finality of the rejection of the last Office 
action is persuasive and, therefore, the finality of that action is withdrawn. 


2. The disclosure is objected to under 37 CFR 1 .71 , as being so incomprehensible as to 
preclude a reasonable search of the prior art by the examiner. For example, the following items 
are not understood: the frequent references to foreign and U.S. patent documents as well as other 
publications to explain the differences between the prior art and the current invention make the 
comparisons throughout the disclosure incomprehensible. The disclosure does not stand on its 
own and is not understandable without these additional documents. 

Applicant is required to submit an amendment which clarifies the disclosure so that the 
examiner may make a proper comparison of the invention with the prior art. 

Applicant should be careful not to introduce any new matter into the disclosure (i.e., 
matter which is not supported by the disclosure as originally filed). 

A shortened statutory period for reply to this action is set to expire thirty days or ONE 
MONTH, whichever is longer, from the mailing date of this letter. 
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Remarks 

Applicant is encouraged to contact the examiner before responding to this Office Action. 

Conclusion 

3. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Jason Morrow whose telephone number is (703) 305-7803. The examiner 
can normally be reached on Monday-Thursday from 7:30 AM to 5:00 PM. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-1 1 13. 

The fax phone number for the organization where this application or proceeding is 
assigned is (703)305-7687. 

}Sm JASON MORROW 

PATENT EXAMINER 

October 7, 1999 


D. GLENN DAY0AN 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 3600 
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• Comments: Go, please review the changes I have made to the specification. I have not corrected 
the entire document, but I have tried to give you an idea of the changes I would like you to make on 
pages 1-7. Try to eliminate the references to specific vehicle crashes and instead concentrate on the 
general reasons why the invention is unobvious and useful. You do not need to use evidence to 
support your conclusions in the Background of the Invention. Your statement and oath is evidence 
enough. The purpose of the Patent is not to scrutinize your research, but merely to describe your 
invention such that someone of ordinary skill will be able to understand and reproduce it 

Accordingly, the Description of the Preferred Embodiments section of the Patent is more 
important. The purpose of this section is not to simply list the parts. Please avoid doing this, it is 
unnecessary. Do not explain in words what can be seen in the drawings, instead, explain the 
reasonina for the invention to be constructed in the manner it is and the function of the various parts. It 
>s necessary to explain clearly how the invention works. Avoid listing parts and stating what is attached 
to what. This section should be NARRATIVE and EASILY UNDERSTADABLE. Do not use "listing" as 
shown in lines 17-31 of page 13. 

In short, please revise the entire specification, removing unnecessary information from the Background 
of the Invention and concentrating on the Description of the Preferred Embodiments. Keep in mind that 
NO NEW MATTER may be entered into the case at this point. 

| When you have completed the revision of the specification, please contact me again and let me know 
I when you will fax me the revised draft to (703) 308-3297. 
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In short please revise the entire specification, removing unnecessary information from the Background 
of the Invention and concentrating on the Description of the Preferred Embodiments. Keep in mind that 
NO NEW MATTER may be entered into the case at this point. 

When you have completed the revision of the specification, please contact me again and let me know J 
when you will fax me the revised draft to (703) 308-3297. 
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BACKGROUND OF THE INVENTION 
I. Field of the Invention: 

The present invention relates generally to vehicle doors and, more particularly, to 
interengaging assemblies which structurally integrate all vehicle doors, when closed, with 
30 the vehicle roof; both side rails (sill portions) arranged along the vehicle floor, all post 
sections (pillar portions) and the flanges of door apertures o^vehicle bod y< pa s 3e ngcr - 
'■■nnipa^^nt *r thereby distributing energy to all those vehicle members, lowering 
stress thereof preventing passenger ejection and enhancing survival chance in the event of 
any collision (front, side and/or rear collision) -arnffbr rollover (uuntuni).' 

35 2. Discussion of the Prior Art: 

In order to formulate in single terminology a generalized definition for the proper term is 
presented: 

Definition: Proper Term: 

"series-connected doors of one vehicle side are series-connected 
doors" 

"girder" panel, shell, beam etc. according to FEM and Technical 

Mechanics 
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window- guides 6, 6B, 6,1, 6,2, 6.1B, 6.2B, 6.1a» 6.2a, 
6.1aB, 6.2aB 

space between the outer and inner panel of the door 

vehicle door becomes detached from the vehicle body 

mating parts of an interengaging assembly such as key & 
receptacle, hook & recess, hole & key or hook & rod 

aperture, slot, oblong hole 

two mating vehicle members, such as vehicle door & 
vehicle roo£ vehicle door & side rail, vehicle door & 
flange (transition region) of vehicle body, vehicle door & 
post section/s, vehicle door & vehicle door in engagement 
in the event of any collision and/or rollover 

It is known in the prior art to provide interengaging assemblies to engage and/or clamp the 
vehicle door with the mating vehicle members, when the vehicle door is in closed position, 
thus distributing energy, lowering stress whilst enhancing survival chance only in the event 
of either mid-front collision or side collision of type U2, one of four types shown in Fig. 13. 
However, all these conventional configurations do not take into account the failure of 
passenger protection due to the following problem cases in conjunction with disengagement 
of the mating parts of interengaging assemblies from each other in the event of all types of 
real collision (any real collision) ap*I?or real rollover: 

A Load cases I to V according to Technical Mechanics/FEM in real front, side and 
rear collision; 

B Wrong assumption of the prior art for the purpose of idealizing a general side energy 

S or Si to a single energy S x or S x i; 
C Analogy between the state of non-contact and disengagement; 
D Constant, small contour-clearance and assembly tolerance zones; 
E Large clearances of interengaging assemblies; 

El The first inventions of interengaging assemblies, huge production costs and fatal 

injury in real collision due to large clearances; 
E2 Large deformation of vehicle structure or door 8. 8B in real collision; 
E3 Large deformation of side rail 18 in real collision; 

E4 Large deformation of upper door frame 8.17 and vehicle roof 17 in real collision; 
E5 Intrusion of vehicle roof 17 in vehicle body 20 in real rollovers; and 
E6 Clamping assemblies or adjustable interengaging assemblies to resolve problem case 
E. 


"window-guide 
elements" of vehicle 
doors 

"door cavity" 

"door detachment" 

"mating parts of 

interengaging 

assembly 

"engaging hole" 

"vehicular couple" 


Evidence for failure of th^prior art, resulting in door detachment associated with passenger 
ejection and intrusion of vehicle members and/or power plant (drive assembly) associated 
with severe/fetal injuries, is listed in the 53-page report [1] for the purpose of rainimiang 
injury-severity level, number of injuries and injury-related costs, over $ 1 billion per day, in 
5 real accidents of vehicles world-wide, some of which, having always achieved very good to 
best verdicts in the front crash tests, are German and Volvo cars known world-wide as the 
safest. NHSTA [19] has confirmed the correctness of the theses and commitment therefor. 

Problem case A: In order to idealize an impact force 2Fi in Fig. 10A imposed on a vehicle 

structure the following assumptions must be specified: 
10 - let the vehicle structure be idealized by two symmetric vehicle halves subjected to an 
front impact force 2F along the centre lute. 

Load case I in z-y plane in Fig. 5: The moment M x = H*h about the x-axis is replaced by a 

pair offerees Ha = (H*h)fl with the lever arm of 1. Employing the equilibrium condition for 

moments two forces of reaction are obtained: V A = (V*lc)A and V B = -V A + V. Acting in z- 
15 direction with respect to the sign are three shear forces: -V, (Ha. + V A ) and -(Ha + V B ). 

Under load of these forces the vehicle side, comprising all post sections, series-connected 

doors 8, 8B reinforced by impact elements and interengaging assemblies of those doors and 

post sections, is subjected to the bending moment along the y-axis. 

Load case II in z-x plane in Fig. 6: The force V exerts bending moment M w along the x- 
20 axis and rotating moment M y « V*b about the y-axis acts as torsional moment along the 

vehicle side. 

* Load case HI in x-y plane in Fig. 7: The A-post section is under load of rotating moment 
= -H*b. The vehicle side is subjected to bending moment along the y-axis and 
buckling force HL 

25 Subjected to the total stress of bending moments M«y, M^, buckling force H and 

torsional moments M z , M y in the load cases I to m, the vehicle side in Fig. 8 is deformed in 
real front collision. 

By reversibly arranging the series-connected doors 8, 8B the same load cases are obtained 
for real rear collision. 
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Load case IV in x-y plane in Fig. 9: Under load of side impact energy S at impact angle a 
27° according to FMVSS 214 or in the event of real side collision the vehicle side is 
subjected to bending moment M xy s along the y-axis and lateral force S r 
Load case V in z-x plane in Fig. 1 0: Un der load of side impact energy S at impact angle y or 
35 in the real side collision against a tree or highway column 22 in Fig. 10A, 13 the vehicle 
side is subjected to bending moment Mzxs along the a-axis and lateral force S*. 
The total stress consists of the stresses in load cases IV and V. 
Problem case B: mfcd»U ui i tioii of DE 1 342038 Al r the prior art is governed by the 
following assumptions: 
40 - let clearances between mating parts of an interengaging assembly be neglected and 

- let the load cases IV and V be idealized to a lateral energy S* in Fig. 9 or S,i in Fig. 10A 
imposing on the centre of vehic^door, illustrated as collision type Ul in Fig. 13, despite 
four collision types Ul to U4([15])nd the collision type U2 having the highest 
percentage of severe and fetahnjaries. Nevertheless, car manufecturers and suppliers 
45 world-wide have adopted this idealized S x or S x i in inventions e.g. U. S. Pat No. 

4,307,911, U.S. Pat. No. 5,806,917, U.S. Pat. No. 5,518,290 (EP 0642940 A, DE 
3934524),' whose shortcomings are mentioned in the following problem case E2. 


Problem case C: As exemplified inM2] Reproduced in Figs. 1 1, 12, both end coils of ^ 
compression-coil spring 19 are gmied^by two spring seats 19.1. Their utmost outer nodes j 
KNi and KN^a (not drawn) rest against both stops 19.3, where i represents the number of 1 
coils. To survey the rolling behaviour of end coil 19 on the lower spring seat 19.1 the end j 
5 coil is idealized in elements by supporting springs in reference to the nodes and by the \ n 
threshold value of the distance in the "state of rolling" s < 0. 1 mm Fig. 12, [2] illustrate thej \) 
rolling behaviour in regard to the FEM data and test results marked with M in dependence j Kttl ^ * 
on F r = -790, - 1000 and -3000 N: \ j 

- According to test results KN 2 to KN 5 roll on the spring seat at F z = -790 N, but in the {J^CLtAt 
10 state of non-contact at F 7 , = -1000 and -3000 N. 

- According to FEM data the nodes in the following states are in dependence on F 2 : j 

F 2 State of contact State of rolling j 

-100 KN U KN15, KN l7 KNi to KN 3 , KN 10 to KN 18 / 

-250 KN U KN I9 , KN 20 KNi, KN 15 to KN 23 | 

-1415 KNi, KN n> KN 19> KNjo, KNi, KNi 5 to KN 35 j 
KN 30 , KN 31 , KN 33 , KN34 

; When both end coils roll on the mating spring seats upon increase of energy, some 
nodes/elements thereof; previously in the state of contact, are in the state of non-contact. \ 
75 Analogously, interengaging assemblies are exposed to the disengagement. \ 

Problem case D: Recently in automotive industry, greatejferts have been made to achieve 
(finish) a constant (uniform), small contour clearance [16] between the outer door-contour 
"abcde" of vehicle door 8, 8B and the door aperture o£uetaicle body 20 in Fig. 5. in order to 
minimize flow noise and, particularly, to achieve sales success in co-operation with an 
20 overall impression of attractive design. In the state of assembly the contour cl earance e. g. of 
AUDI ® vehicles is only 2.5 mm and of VW Passat ® 3.5 min«-0_iiiu»4ess-tiftn Japanese— 
Tffthklfrg nrrnrding4e-VW-€Emjr, rtecJTftQ- 

For the purpose of automatic assembly with the above-mentioned goal, a device r-e£.to DE 
3726292 CI determining six reference points on the outer door-contour calculates the \ u*CU> K 

25 differences between the outer door-contour and the door aperture (opening) of vehicle body j 

20 within the assembly tolerances by assembly, disassembly and assembly of the same \ 

vehicle door in Fig. 18. 

Problem case E: tTia pridia n Pi n f A ™ r lock 248, rigidly attached to vehicle door 8, and 
the pocitioia^Brof striker 298, rigidly attached to post section illustrated as B-post section in 
30 Fig, 10A of U.S. Pat. No 4,307,91 1 representing the prior art, is provided with locking 
clearances in x-, y- and z-direction, thus ensuring the state of door locking and the normal 
operation of vehicle door. For the purpose of preserving the constant, small contour- 
clearance, 

- the position D a to D c of each key 128a to 128c, rigidly attached to vehicle door 8, and 
35 the position S 8 to S c of mating receptacle 158a to 158c, rigidly attached to lower stiff 

panel 156 of side rail 18; 

- the position D„ of key 148, rigidly attached to vehicle door 8, and the position B„ of 
mating receptacle 198, rigidly attached to post section, 

must be provided with position-tolerances, larger than locking and assembly tolerances, in 
40 x-, y- and z-direction in order to avoid 

1. interference with the locking operation of door lock 248 to striker 298 when closing 
vehicle door 8; 

2. expensive reworking at the assembly line; 
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3. customer complaints due to disturbing noises (pjf. Due to the small distances of 
overlaying coils denoted as w ^ 0.2 mm in Fig. 1 rrnoises such as rattle etc. [3] occur at 
different oscillations when driving. This condition is comparable with the distances of the 

v mating parts of interengaging assemblies to each other; ancQ) ^g^^tfr O ±<j^*^ 

4. high reject rate due to different references of coordinate system of vehicle door, finished 
by two to three suppliers and transported to assembly line, and of vehicle body 20, 
finished at the assembly line. Huge costs are necessary to computerize design data of 
vehicle door and structure in data files, which must be evaluated by innovative programs 
to minimize those position-tolerances and reject rate, however, under the condition of 
the constant, small contour-clearance. ^ 

Noteworthy: A pin, in free connection with a king-size hole, under load can never engage 
therewith due to large tolerance. A prerequisite for engagement is small 
toleran ces (clearance) of mating parts in x- 5 y- and z-direction. Examiners of 
German and European Patent Office as well German and European engineers 
classify such engagement or connection governed by small tolerances as form- 
locking connection. . y ^ 

Problem case El: According to libi fusl iuv e nlhm uf li t e lai^csl Ocimuu C o rp. having ovct - 


- 100 y e ars - afexperiencg s - af building luxury tats r e f . te-DE-PS 1755 6- 11 of 0 6 /06/6&, the 
taper-formed key 148 and the mating receptacle 198 should be in engagement or form- 
locking connection- <"V cr b iir d in rg u hi Claim ft to ensure energy-transmission from one post 
section to the other 

Because receptacle 198 and striker 298 are formed together in one piece, an adjustment of 
receptacle 198 changes the position of striker 298 to the door lock 248 as well as the 
clearance therebetween, which becomes too large or smalL In order to properly latch and 
lock the vehicle door to vehicle structure the "interengagiug" assembly is provided with 
large tolerance zones, thus violating the condition of the aforementioned feature. 
When n linmr y vr t i i rln [1 1 ] n f thv j f T o ij ii ^riv fT m qti n flippnry it?y ro id In frrnlly crashed 
agviiml j imok y the key 1 4if&seng jjgffi from mating receptacle 198 due to large clearance 
so the remaining energy totalryttefefBaed the vehicle door, whose intrusio^jfatally injurejl 
the driver Jc£ 0 <~<-^ J 

iheSCVs the Corp. decided to stop the production of over 20 million 
"intrrrnppn^" n^rrnT>li<' ., lUii n imlli ovrrfh'fr rr jj|^ on vehicles had been equipped within 
two decades. A problem of two tolerance zones^mam gumusulved and io very c oflk:. 
According te4 hi secund lnv i Tiifion frftfiC 2£if larg^KiTjapapffce far C o rp r^fr-tu DE J QG - 
of 07/ O6Z2Z« Fig. 1A, contour tongues 16.1 should be in engagement with 
contour grooves 16.2 in order to integrate vehicle door 8, 8B into side rail 18, vehicle roof 
17 and B-post section in side collision. Without "interengaging 11 assembly of the vehicle 
door and B-post section, the normal operation of vehicle door would be possible if the outer 
door-contour "abode" were square. Regarding the recent contour design in Figs. 5 and 18 
the line "ab M is generally curve- shaped, line "be" of front door upwardly inclined (p > 90°) 
or generally curve-shaped and line Ir bc" of rear door generally S-shaped, so contour grooves 
16-2 would interfere with contour tongues 16.1 when closing the vehicle door. 
Furthermore, to sustain large impact energy it is necessary to reinforce the wide contour 
groove by an element which, unfortunately, can't be attached to the narrow upper region of 
doorframe 8.17, 

^tgt his invention were reaUy jisefijLwhy bad the Corp. not implemented it in each of two 
spOTtutility vehicles, whose viirtr1r^1r7irrrn"rro11npfirrl and itnrjnp column intruded into 
vehicle body 20, in 40 % offset crash test [1] at low speed of 50 


According to the^fst U.S. Pat. No. 3,819,228-oftlrelarg^ 
a bulky "engaging" bolt rigidly attached to a stiff inner panel of vehicle door 8 projects 
through a hole of a stiff element attached to side rail 18 when the door is in closed position. 
The problem of large tolerance zones remains unresolved. Moreover, the overall stylish 

5 impression spoilt by a bulky "engaging" bolt will, doubtless, not be beneficial to sales. JWhen 
stepping in or out of the vehicle body while cleaning or repairing, the person can- i n jury) u ^ 
himself when stumbling over this buiky bolt. When closing the door the danger of damage 

to clothing and injury to passengers, particularly when it is dark, is apparent 

THlni in "il l 1 " ! 1 lJLJ I 11 *^ n y infi ll why H*4-*he euip - iuji iiiiplBii i aiL ed it in the latest 

10 irtrt ppact *!H, txiln i Lu unhio l r> cln» I m I Tm i i i lb^retj - m -g- real frorrt - oollirirm f 1 41 and in 50 % 

<r fee t crash test [ 1] at law speed - tjf 3rfa gfr umdue te d - b y Auto - Mo tor und . Sp oavA^faejeiB— 
filirui fufoo of IS lOO^ H vould fractu i e.h t> t h legs? — ■ 

Problem case E2: gSTMorary^^^r 7 ] , B - oon vertftier cnf f lO] r U.S. P &tr^tj. S,i>ls,zyu 

DE 4330020) and U.S. Pal. Hu. 4,676,534^ mhidi are described in thic — s 

IS ^Gha p., bcluug 10 a wull loiown cnr r rmn n fn nt u rer having HQin « Somk Coramny. 

All fum p^engcis r w h&BMmc-ol^ lhg -ge6td f>nt sitS^ wer^, 

, > Joa^foutT^ colliding - k* e a t r ee in WiM i h ndn n Pity and rolling ^ 

: — nWfJJnder load offeree Fi in Fig. 10A the deformation of vehicle structure, particularly in 

y-directiou, was larger than /that >f each vehicle door whose catching hook 148, rigidly 
20 attached to impact beam 1, IB, and door lock 248 were disengaged from the mating recess 
198 and striker 298, all of which were arranged to post section. 

In a real side collision of another4watfy^car^jo f tlic s . im ^ on rm iimifii cmr ffr into a tree, 
great energy totally deformed the vehicle side whose intrusion fatally injured both 
passengers. Obviously, the lateral force, deviating from the idealized force S X i, could not 
25 force catching book 148 to penetrate into recess 198 in order to define an "interengaging" 
assembly re£*0£SrPat. No? 5,51*299. 

Both real accidents resulting in severe/fatal injuries verify the shortcomings of any patent 
valid only for survival chance under load of an idealized force S X i, denoted by arrow A in 
Fig. 1 of U.S. Pat. No. 5,5 18,290. Taken as given, the mid region ofjloor is secured to the 

30 B-post section by the "interengaging" assembly in an "idealized" accident, the upper, lower 
door frame 8.17, 8,18, the vehicle roof 17 and side rail 18 are overstressed due to lack of 
interengaging assemblies. Moreover, problem cases E3 to E6 remain unresolved. 

As exemplified by U.S. Pat. No. 4,676,524, a pair of vertically supporting window- 
columns, rigidly mounted in both vehicle doors 8 of a convertible car is in abutting, 

35 "engaging" relationship with both termini of upper member of cowl, when both vehicle 
doors are in closed position, owing to a pair of "interengaging" assemblies, each of which 
consists of 

1. a receptacle of the terminus of the upper member and a locking mating tip of key of the 
window-column pressing therein in the first embodiment; or 

40 2. a king-size hole of the terminus of the upper member and a mating key of the window- 

column having a mushroom-shaped head being in free connection therewith in the second 
embodiment 

for the purpose of enhancing survival chance in rollover. 
When the convertible car rolls over, 
45 1. great shear force fractures each locking tip of key; or 

2. great impact energy totally deforms each "interengaging" assembly, whose key and king- 
size hole are in disengagement ge£-t<re hap. "Noteworthy" ? 

thereby totally deforming the cowl and pair of window-columns. 



Tlie stiffiiess ofjucb open roof of a convertible car [W^ merely supported by a pair of post t 
sections in force-locking or free connection with one pair of small-size window-columns, is 

- very low, thereby resulting in fatality in a real rollover thereof; 

- lower than that of a rotatable, stiff rollover bar iff li> U P .i l N n WM^ m XpE- 
5 i lD O-1 7 0 C I) i l i,1> imp l i'mi iiinl i n ooii n inn fl i lr nn nfthfl In r gert fiym iii n P r rrp , 

- far lower than that of the closed roof 17 supported by two pairs of post sections ef the 
-4 afect cport « ear( 4 ] ref . t o probl e m ^a bu EG diid" P 

- substantially far lower than that of the roof construction according to the kventionjref. ~^>o 

to DE 4344604 Cljh reinforce the closed roof 17 strongly supported by three pairs of i^r^ ^ > 
10 reinforced post sSCUons of ihir SSIest, top luxuiy ui [12] whose pa^ e ngcrj wore * 

in nu ii ily \\\ ill iu \ rg fll Hl^^ r rr f tn p™hi*«" nn^ va — 
Problem case E3: Due to great energy in a real side collision against column 22 of a central 
barrier in Fig. 10A, 13 on a highway 

- large deformation of side rail 18 and rear section -ef^rand^rw fwn-Sftatgr OonaTi-iep-* 
15 mn^ ] iTf i in i KngiiM i JSiirfipg a ^ y n r TnT i mif i ^ i ^^"- opposite to x-direction, caused the 

disengagement of the drivers less deformed vehicle door 8 from vehicle structure and 
later on 

- the vehicle [5] rolled over three times across the highway and down-hill, thus totally 
deforming vehicle structure, doors 8, tailgate-door 8T, out of which both rear passengers 

20 were hurled, and, alternately, opening and closing both vehicle doors 8, out of which 
both front passengers were hurled out. 
Grass 70 clamped between each post section and each vehicle door 8 in Fig. 8 was an 
evidence for the alternate opening and closing of both vehicle doors 8 during the rollovers. 
In a side collision of a smaOrG&man car ^§1 into a tree great energy totally deformed 
25 vehicle door 8 whose intrusion severely/fatally injured the passengers. 

In a collision of another cartel into a hill great energy totally deformed the right side rail 
18 thus resulting in the disengagement of the door lock 248 and, if provided, interengaging 
assemblies too and later on totally deforming vehicle structure during rollover. The driver 
was hurled out of this car. 

30 Problem case E4: In front collision or crash test impact energy deforms, in general, upper 
door frame/s 8.17 outwards and vehicle roof 17 upwards, thereby creating a gap o in Fig. 
10A and preventing front vehicle door/s 8, 8B and/or vehicle roof 17 from transmitting 
energy to vehicle body 20. 

Three different states of deformation are reproduced in three crash tests, conducted by 
35 AD AC, of the German vehicles of the same type [18] 40 % oflset crashed at the same speed 
of 50 km/h against 

- a very stiff barrier, 

- a deformable barrier and 

- another vehicle of the same type 

40 because the uniform loa d, deformable property of two colliding masses, impact condition 
etc. are different. The gap o having three different sizes in Fig. 8 verifies the above- 
mentioned thesis of non-transmission of energy. 

In side collision impact energy deforms, in general, upper door frame/s 8.17 inwards 
thereby inflicting injuries on head. 


Problem case E5: During rollover of the top luxury car [12] of the largest German Corp. 
several tiroes, impact energy totally deformed vehicle roof 17 whose intrusion severely or 
fatally injured both front passengers, whose heads were, definitely, crushed by falsely 
deployed airbags, and the remaining energy totally deformed vehicle body 20 and doors 8, 
J 8B, 8T, 8x. 

Problem case E6: Responsive to problem case E, a clamping assembly ("Verkrallungspaar"; 
"Turverkrallung" = door clamping, "verkrallen" = to clamp) of EP 0423465A1 illustrated in 
Fig- IB comprises 

- a stiff hook of stiff ledge 25-2 rigidly mounted to lower door frame 8.18 and 
10 - a thin mating panel of a stiff plate 25.1, rigidly attached along sill rail 18, serving as a site 
of predetermined fracture. 
In excess of predetermined value in real side accident, the mating parts 25*1, 25.2 of 
interengaging assemblies are in the state of clamping to ensure the permanent engagement 
of lower door frame 8.18 with sill rail 18 in order to resolve the problem of passenger 
15 ejection. The proprietor, a German sport-car manufacturer, has built, beyond doubt, the 
safest sport cars in the world. Load cases I to in, V and problem cases E2 to E5 remain 
unresolved. Furthermore, there is no space to house both mating parts 25.1, 25.2 in vehicle 
roof 17 and upper door frame 8.17 subjected to lateral load F 0 in real accident The lack of 
interengaging assemblies became obvious in the rollover of its classic, very expensive sport 
20 car [4], which plunged seven meter downwards and crashed with vehicle roof 17 at a lower 
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0 BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates generally to vehicle doors and, more particularly, to 
interengaging assemblies which structurally integrate all vehicle doors, when closed, 
with the vehicle root both side rails (sill portions) arranged along the vehicle floor, all 
5 post sections (pillar portions) and the flanges of door apertures of a vehicle body 
thereby distributing energy to all those vehicle members, lowering stress thereof 
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preventing passenger ejection and enhancing survival chance in the event of any 
collision (front, side and/or rear collision) or rollover, 

2. Discussion of the Prior Art: 
In order to formulate in single terminology a generalized definition for the proper 
5 term is presented: 


Definition: Proper Term: 

"series-connected doors of one vehicle side are series-connected 
doors" 


"girder" 


panel, shell, beam etc. according to FEM and Technical 
Mechanics 

"window-guide window-guides 6, 6B, 6.1, 6.2, 6.1B, 6.2B, 6.1a, 6.2a, 

elements" of vehicle 6.1aB, 6.2aB 

doors 

"door cavity" space between the outer and inner panel of the door 

"door detachment" vehicle door becomes detached from the vehicle body 


"mating parts of 

interengaging 

assembly 

"engaging hole" 

"vehicular couple" 


mating parts of an interengaging assembly such as key & 
receptacle, hook & recess, hole & key or hook & rod 

aperture, slot, oblong hole 

two mating vehicle members, such as vehicle door & 
vehicle roo£ vehicle door & side rail, vehicle door & 
flange (transition region) of vehicle body, vehicle door & 
post section/s, vehicle door & vehicle door in engagement 
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in the event of any collision and/or rollover 

It is known in the prior art to provide interengaging assemblies to engage and/or 
clamp the vehicle door with the mating vehicle members, when the vehicle door is in 
closed position, thus distributing energy, lowering stress whilst enhancing survival 

5 chance only in the event of either mid-front collision or side collision of type U2, one 
of four types shown in Fig. 13. However, all these conventional configurations do not 
take into account the failure of passenger protection due to the following problem 
cases in conjunction with disengagement of the mating parts of interengaging 
assemblies from each other in the event of all types of real collision (any real collision) 

0 or real rollover; 

A Load cases I to V according to Technical Mechanics/FEM in real front, side 
and rear collision; 

B Wrong assumption of the prior art for the purpose of idealizing a general side 
energy S or Si to a single energy S x or S xj ; 
5 C Analogy between the state of non-contact and disengagement; 

D Constant, small contour-clearance and assembly tolerance zones; 
E Large clearances of interengaging assemblies; 

El The first inventions of interengaging assemblies, huge production costs and 

fatal injury in real collision due to large clearances; 
0 E2 Large deformation of vehicle structure or door 8. 8B in real collision; 
E3 Large deformation of side rail 18 in real collision; 
E4 Large deformation of upper door frame 8.17 and vehicle roof 17 in real 

collision; 

E5 Intrusion of vehicle roof 17 in vehicle body 20 on real rollovers; and 
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E6 Clamping assemblies or adjustable interengaging assemblies to resolve 
problem case E. 


Problem case A: In order to idealize an impact force 2F h shown in Fig. 10A, imposed 
5 on a vehicle structure the following assumptions must be specified: 

- let the vehicle structure be idealized by two symmetric vehicle halves subjected to 

an front impact force 2F along the centre line. 
Load case I in z-y plane in Fig. 5: The moment M x = H*h about the x-axis is replaced 
by a pair of forces H A = (H*h)/1 with the lever arm of L Employing the equilibrium 
0 condition for moments two forces of reaction are obtained: V A = (V*lc)/1 and V B = - 
V A + V. Acting in z-direction with respect to the sign are three shear forces: -V, (H A 
+ Va) and -(HU + V B ). Under load of these forces the vehicle side, comprising all post 
sections, series-connected doors 8, 8B reinforced by impact elements and 
interengaging assemblies of those doors and post sections, is subjected to the bending 
5 moment along the y-axis. 

Load case II in z-x plane in Fig. 6: The force V exerts bending moment Mzx along the 
x-axis and rotating moment M y = V*b about the y-axis acts as torsional moment 
along the vehicle side. 

Load case m in x-y plane in Fig. 7: The A-post section is under load of rotating 
0 moment Mxy = -H*b. The vehicle side is subjected to bending moment Mxy along the 
y-axis and buckling force H. 

Subjected to the total stress of bending moments Ma, Mxy, buckling force H and 
torsional moments M z , M y in the load cases I to ID, the vehicle side, shown in Fig. 8, 
is deformed in real front collision. 
5 By reversibly arranging the series-connected doors 8, 8B the same load cases are 
obtained for real rear collision. 


Load case IV in x-y plane in Fig. 9: Under load of side impact energy S at impact 
angle a 27° according to FMVSS 214 or in the event of real side collision the vehicle 
side is subjected to bending moment Mxys along the y-axis and lateral force S y . 
Load case V in z-x plane in Fig. 10: Under load of side impact energy S at impact 
angle y or in the real side collision against a tree or highway column 22, shown in Fig. 
10A, 13, the vehicle side is subjected to bending moment Mzxs along the z-axis and 
lateral force S z . 

The total stress consists of the stresses in load cases IV and V. 

Problem case B: The majority of the prior art is governed by the following 
assumptions: 

- let clearances between mating parts of an interengaging assembly be neglected and 

- let the load cases IV and V be idealized to a lateral energy S x > shown in Fig. 9, or 
Sxi, shown in Fig. 10A, imposing on the centre of vehicle door, illustrated as 
collision type Ul, shown in Fig. 13, despite four collision types Ul to U4 and the 
collision type U2 having the highest percentage of severe and fatal injuries. 
Nevertheless, car manufacturers and suppliers world-wide have adopted this 
idealized S x or S xl in inventions e.g. U.S. Pat. No. 4,307,911, U.S. Pat. No. 
5,806,917, U.S. Pat. No. 5,518,290, whose shortcomings are mentioned in the 
following problem case E2. 

Problem case C: Ref to Figs. 11, 12 both end coils of compression-coil spring 19 are 
guided by two spring seats 19.1. Their utmost outer nodes KNj and KNEad (not 
drawn) rest against both stops 193, where i represents the number of coils. To survey 
the rolling behaviour of end coil 19 on the lower spring seat 19.1 the end coil is 
idealized in elements by supporting springs in reference to the nodes and by the 
threshold value of the distance in the "state of rolling" s < 0. 1 mra Fig. 12 illustrates 


the rolling behaviour in regard to the FEM data and test results marked with M in 
dependence on F 2 = -790, - 1000 and -3000 N: 

- According to test results KN 2 to KN 5 roll on the spring seat at F 2 = -790 N, but in 
the state of non-contact at F 2 = -1000 and -3000 N. 
5 - According to FEM data the nodes in the following states are in dependence on F z : 
F 2 State of contact State of rolling 

-100 KNi, KNis, KNn KN, to KN 3 , KN I0 to KN 18 

-250 KNi, KN, 9 , KN 20 KN 1? KN 15 to KN 23 

-1415 KN U KNp, KN,* KN 20 , . KN h KN 15 to KN 35 
KN 30 , KN 3 i, KN 33 , KN34 

The state of contact (engagement) of mating parts of interengaging assemblies, 
idealized by nodes of the rolling end coils and mating elements of the spring, can be 
transformed into the state of disengagement, when the force increases. 

0 Problem case D: Recently in automotive industry, great efforts have been made to 
achieve (finish) a constant (uniform), small contour clearance between the outer door- 
contour "abode" of vehicle door 8, 8B and the door aperture of vehicle body 20, 
shown in Fig. 5, in order to minimize flow noise and, particularly, to achieve sales 
success in co-operation with an overall impression of attractive design. In the state of 

5 assembly the contour clearance e.g. of AUDI ® vehicles is only 2.5 mm and of VW 
Passat ® 3.5 mm 

In order to meet the above-mentioned goal and to avoid rework or reject rate large 
assembly tolerances between the outer door-contour and the door aperture (opening) 
of vehicle body 20 must be designed. 

0 Problem case E: The door lock 248, rigidly attached to vehicle door 8, and the striker 
298, rigidly attached to post section illustrated as B-post section in Fig. 10A of U.S. 
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Pat. No 4,307,9 1 1 representing the prior art, is provided with locking clearances in x-, 
y- and z-direction, thus ensuring the state of door locking and the normal operation of 
, vehicle door. For the purpose of preserving the constant, small contour-clearance, 

- the position D a to D c of each key 128a to 128c, rigidly attached to vehicle door 8, 
5 and the position S a to S c of mating receptacle 158a to 158c, rigidly attached to 

lower stiff panel 156 of side rail 18; 

- the position D n of key 148, rigidly attached to vehicle door 8, and the position B n 
of mating receptacle 198, rigidly attached to post section, 

must be provided with position-tolerances, larger than locking and assembly 
0 tolerances, in x-, y- and z-direction in order to avoid 

1. interference with the locking operation of door lock 248 to striker 298 when 
closing vehicle door 8; 

2. expensive reworking at the assembly line; 

3. customer complaints due to disturbing noises associated with the small distances of 
5 overlaying coils, representing the mating parts of interengaging assemblies, 

denoted as w < 0.2 mm, shown in Fig. 11; and 

4. high reject rate due to different references of coordinate system of vehicle door, 
finished by two to three suppliers and transported to assembly line, and of vehicle 
body 20, finished at the assembly line. Huge costs are necessary to computerize 

0 design data of vehicle door and structure in data files, which must be evaluated by 
innovative programs to minimize those position-tolerances and reject rate, 
however, under the condition of the constant, small contour-clearance. 

Problem case El: According to the prior art the taper-formed key 148 and the mating 
receptacle 198 should be in engagement or form-locking connection to ensure energy- 
5 transmission from one post section to the other. 


Because receptacle 198 and striker 298 are formed together in one piece, an 
adjustment of receptacle 198 changes the position of striker 298 to the door lock 248 
as well as the clearance therebetween, which becomes too large or small In order to 
properly latch and lock the vehicle door to vehicle structure the "interengaging ,, 
assembly is provided with large tolerance zones, thus violating the condition of the 
aforementioned feature. 

When a vehicle is laterally crashed by a truck, the key 148 can disengage from mating 
receptacle 198 due to large clearance so the remaining energy totally deforms the 
vehicle door, whose intrusion can fatally injure the driver. 

According to the prior art shown in Fig. 1A, contour tongues 16.1 should be in 
engagement with contour grooves 16.2 in order to integrate vehicle door 8, 8B into 
side rail 18, vehicle roof 17 and B-post section in side collision. Without 
"interengaging" assembly of the vehicle door and B-post section, the normal operation 
of vehicle door would be possible if the outer door-contour "abcde" were square. 
Regarding the recent contour design, shown in Figs. 5 and 18, the line "ab" is 
generally curve-shaped, line "be" of front door upwardly inclined (p > 90°) or 
generally curve-shaped and line "be" of rear door generally S-shaped, so contour 
grooves 16.2 would interfere with contour tongues 16.1 when closing the vehicle 
door. Furthermore, to sustain large impact energy it is necessary to reinforce the wide 
contour groove by an element which, unfortunately, cart be attached to the narrow 
upper region of door frame 8.17. 

According to the U.S. Pat. No. 3,819,228 a bulky "engaging" bolt rigidly attached 
to a stiff inner panel of vehicle door 8 projects through a hole of a stiff element 
attached to side rail 18 when the door is in closed position. The problem of large 
tolerance zones remains unresolved. Moreover, the overall stylish impression spoilt by 
a bulky "engaging" bolt will, doubtless, not be beneficial to sales. When stepping in or 
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out of the vehicle body while cleaning or repairing, the person can injure himself when 
stumbling over this bulky bolt. When closing the door the danger of damage to 
clothing and injury to passengers, particularly when it is dark, is apparent. 

Problem case E2: Under the load of force Fi, shown in Fig. 10A, in an approx. 30° 
5 inclined, offset front collision against another car the vehicle structure, totally 
deformed, is deflected, in great extent, in the opposite x-direction and in the y- 
direction thus resulting in disengagement of the catching hook 148, rigidly attached to 
the impact beam 1, IB of driver-door, and the door lock 248 from the mating recess 
198 and striker 298, all of which are rigidly attached to the B-post section, 
0 respectively, in association with the reduction of the distance between the A- and B- 
post section from 860 mm to 490 mm in the y-direction and the collapse of passenger 
protection. Later on, the remaining energy totally deforms the driver-door too. If the 
car rolls over, the driver would be ejected thereout. 

In a real side collision of another car into a tree, great energy totally deformed the 
5 vehicle side whose intrusion fatally injured both passengers. Obviously, the lateral 
force, deviating from the idealized force S X i, could not force catching hook 148 to 
penetrate into recess 198 in order to define an "interengaging" assembly. 
Both real accidents resulting in severe/fatal injuries verify the shortcomings of any 
patent valid only for survival chance under load of an idealized force Sxi, denoted by 
0 arrow A in Fig. 1 of U.S. Pat. No. 5,5 18,290. Taken as given, the mid region of door 
is secured to the B-post section by the "interengaging" assembly in an "idealized" 
accident, the upper, lower door frame 8.17, 8.18, the vehicle roof 17 and side rail 18 
are overstressed due to lack of interengaging assemblies. Moreover, problem cases E3 
to E6 remain unresolved. 
5 As exemplified by U.S. Pat. No. 4,676,524, a pair of vertically supporting window- 
columns, rigidly mounted in both vehicle doors 8 of a convertible car is in abutting, 
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"engaging" relationship with both termini of upper member of cowl, when both 
vehicle doors are in closed position, owing to a pair of !, interengaging l, assemblies, 
each of which consists of 

1. a receptacle of the terminus of the upper member and a locking mating tip of key 
5 of the window-column pressing therein in the first embodiment; or 

2, a king-size hole of the terminus of the upper member and a mating key of the 
window-column having a mushroom- shaped head being in free connection 
therewith in the second embodiment 

for the purpose of enhancing survival chance on rollover. 
0 When the convertible car rolls over, 

1. great shear force fractures each locking tip of the key; or 

2. great impact energy totally deforms each "interengaging" assembly, whose key and 
king-size hole are in disengagement, 

thereby totally deforming the cowl and pair of window-columns. 
5 The stiflhess of an open roof of a convertible car, merely supported by a pair of post 
sections in force-locking or free connection with one pair of small-size window- 
columns, is 

- very low, thereby resulting in fatality on a real rollover thereof; 

- lower than that of a rotatable, stiff rollover bar; 

0 - far lower than that of the closed roof 17 supported by two pairs of post sections 
and 

- substantially far lower than that of the closed roof 17 strongly supported by three 
pairs of reinforced post sections. 

Problem case E3: Due to great energy in a real side collision against column 22 of a 
5 central barrier, shown in Fig. 10A, 13, on a highway 
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- large deformation of side rail 18 and rear section of a vehicle, opposite to x- 
direction, caused the disengagement of the driver's less deformed vehicle door 8 
from vehicle structure and later on 

- the vehicle rolled over three times across the highway and down-hill, thus totally 
5 deforming vehicle structure, doors 8, tailgate-door 8T, out of which hoth rear 

passengers were hurled, and, alternately, opening and closing both vehicle doors 8, 
out of which both front passengers were hurled out. 
Grass 70 clamped between each post section and each vehicle door 8, shown in Fig. 
8, was an evidence for the alternate opening and closing of both vehicle doors 8 
0 during the rollovers. 

In a side collision of a car into a tree great energy totally deformed vehicle door 8 
whose intrusion severely/fatally injured the passengers. 

In a collision of another car into a hill great energy totally deformed the right side 
rail 18 thus resulting in the disengagement of the door lock 248 and, if provided, 
5 interengaging assemblies too and later on totally deforming vehicle structure during 
rollover. The driver was hurled out of this car. 

Problem case E4: In front collision or crash test impact energy deforms, in general, 
upper door frame/s 8.17 outwards and vehicle roof 17 upwards, thereby creating a 
gap „o", shown in Fig. 8, and preventing front vehicle door/s 8, 8B and/or vehicle 
0 roof 17 from transmitting energy to vehicle body 20. 

Three different states of deformation are reproduced in three crash tests, conducted 
by ADAC, of the German vehicles of the same type 40 % offset crashed at the same 
speed of 50 km/h against 

- a very stifFbarrier, 

5 - a deformable barrier and 
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- another vehicle of the same type 

because the uniform load, deformable property of two colliding masses, impact 
condition etc. are different. The gap „o " in three different sizes, shown in Fig. 8, 
verifies the above-mentioned thesis of non-transmission of energy. 

In side collision impact energy deforms, in general, upper door frame/s 8.17 inwards 
thereby inflicting injuries on head. 

Problem case E5: During the rollover of a car, impact energy totally deformed vehicle 
roof 17 whose intrusion severely or fatally injured both front passengers, whose heads 
were, definitely, crushed by falsely deployed airbags, and the remaining energy totally 
deformed vehicle body 20 and doors 8, 8B, 8T, 8x. 

Problem case E6: Responsive to problem case E, a clamping assembly illustrated in 
Fig. IB comprises 

- a stiff hook of stiff ledge 25.2 rigidly mounted to lower door frame 8.18 and 

- a thin mating panel of a stiff plate 25.1, rigidly attached along sill rail 18, serving as 
a site of predetermined fracture. 

In excess of predetermined value in real side accident, the mating parts 25.1, 25.2 of 
interengaging assemblies are in the state of clamping to ensure the permanent 
engagement of lower door frame 8.18 with sill rail 18 in order to resolve the problem 
of passenger ejection. Load cases I to m, V and problem cases E2 to E5 remain 
unresolved. Furthermore, there is no space to house both mating parts 25.1, 25.2 in 
vehicle roof 17 and upper door frame 8.17 subjected to lateral load F 0 in real accident. 
The lack of interengaging assemblies became obvious on the rollover of a sport car, 
which plunged seven meter downwards and crashed with vehicle roof 17 at a lower 
level of an underpass in Wiesbaden City thus totally deforming vehicle roof 17, body 
20 and both upper door frames 8.17 during rollover, where the remaining energy was 
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transmitted through both head rests, integrated into the respective seatbacks, to the 
vehicle floor, thereby reducing the AIS of both passengers. AIS is an international 
acronym of Abbreviated Injury Severity ranging from 0 (no injury) to 6 (fatality). 
Responsive to problem case E s adjustable and/or latching mechanisms are provided 

5 for interengaging assemblies, whose adjustable and/or latchable keys are bolted to the 
B- or C-post section, facing the termini of both reinforcing beams 1, 7 or IB, 7B, and 
whose mating receptacles are arranged thereto. Both plates 5.1, 5.2 of each hinge of 
vehicle door are provided with a rivet serving as key and an oblong mating hole. 
Owing to this feature load cases I to IV are resolved, but load case V and problem 

0 cases E3 to E5 remain unresolved. 

Evidently, due to load cases I to V and all problem cases B, E, El to E5 
"interengaging 1 * assemblies of the remaining prior art are unsuitable for the purpose of 
energy-transmission and distribution by means of the integration of vehicle doors 8, 
8B, 8T into the vehicle body 20, in conjunction with five tolerance zones proposed by 
5 U.S. Pat. No. 5,297,841, U.S. Pat. No. 4,307,91 1 and eight tolerance zones proposed 
by U.S. Pat. No. 5,806,917. 


SUMMARY OF THE INVENTION 

0 

Accordingly, the principle object of the present invention is to overcome the 
deficiencies of the prior art by providing engagement for interengaging assembly 
having large clearances, which are necessary in car manufacturing and door assembly, 
in order 

5 - to protect passengers against ejection from the vehicle body and/or intrusion of 
vehicle member and 
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- to increase the vehicular stiflhess 

in the event of any collision and/or rollover. These interengaging assembly are 
arranged to the corresponding vehicular couples (vehicle member & mating vehicle 
member). 

This principle and other objects of the present invention are accomplished by the 
following features (proposals): 

- minimum tolerances by installing and adjusting the engaging keys from outside to 
tightly mate the receptacles thereby ensuring the connection of the doors with all 
vehicle members of vehicle body 20 such as post sections, vehicle roof 17, flange 
21, a pair of side rails 18, fastened to vehicle floor, in any collision and/or on 
rollover; 

- interengaging assemblies with adjusting mechanisms such as holes & keys 15.1 to 
15,5a, 15.7, 15.8, hooks 15.6 & reinforcing rod 17.1d and holes & keys 30 to 37, 
shown in Fig. 1, 3, 3A, 4, 4A and 14 to 18; 

- window-guide elements to accommodate the engaging parts; 

- space-saving, inexpensive design for engaging parts; 

- arrangement of interengaging assemblies of a vehicular couple in at least two 
operating planes thus making the strict restriction of minimum tolerances less 
significant; 

- arrangement of an U-shaped extension member having keys in the common post 
section of the series-connected vehicle doors, whose holes mate with the keys to 
ensure the engagement owing to constrained deformation thereof 
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Despite the failure of the prior art in the event of real side collision any modification 
and extra design for survival chance in real collision and/or on rollover will generate 
costs, R&D expenses and weight due to the use of other inventions. 
Summary of the advantages of the present invention: 

A) saving labour- time by installing and adjusting engaging parts from outside the 
vehicle body. 

B) low reject rate. 

C) space-saving, inexpensive design. 

D) dissimilar operating planes or at least two operating planes for each vehicular 
couple to ensure the engagement of its interengaging assemblies in association with 
energy absorption due to load cases in three different planes. Figs. 14 to 18 
illustrate a single vehicular couple: window-guide element & B-post section with 
the interengaging assemblies: keys 34 & holes in z-x plane acting as the first 
operating plane, however, interengaging assemblies: keys 32, 33 & holes in z-y 
plane acting as the second operating plane. The specification is changed from the 
minimum tolerances of "narrow" to permissible tolerances of "far less narrow", 
thus cutting costs and time associated with less adjustment work to reduce large 
clearances thereto. This feature of dissimilar operating planes is applicable too for 
both interengaging assemblies: holes & 15.1, 15.2a and 15.2, 15.3 and 15.4a, 15.5 
etc., shown in Fig. 3. A row of the same keys is operative in dissimilar operating 
planes by arranging a number of the same keys 15.1 to the generally inclined A- 
post section or of keys 33 to the generally inclined B-post section. In reference to 
the global xyz coordinate system the key 15.2a & hole is operative in an inclined 
plane. 

Because the hinge bolts of the front and rear doors have an operating direction in 
z-axis the arrangement of interengaging assemblies: holes & keys 31, 36 to one 
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operating plane is sufficient. However, any additional arrangement of holes & keys 
30, 35 improves the engagement of vehicle mating parts and substantially decreases 
severe/fatal injuries in any real collision. 

E) minimizing the R&D work by reducing FEM calculations, crash tests and by saving 
material due to the arrangement of interengaging assembly in different operating 
planes. 

F) passenger protection for all collisions by a single construction, manufacturing, 
testing expenditure, assembly and material supply. 

G) exploitation of the flange 21, 21T, 21h, 21x of vehicle body 20 provided with 
sound-proofing material 21.10, shown in Figs. 1, 17, 18, due to the sites to 
accommodate keys and the continuous stress curve. The enlargement of the flange 
to a limited extent neither impairs the overall stylish impression nor obstructs the 
passenger from ingress into or engress from the passenger compartment. Those 
edges (regions) of all post sections are defined by the dotted lines "al", "bl", "b2" 
and H cl H . 

H) overall stylish impression. As substitutes of the bulky bolt ref. to U.S. Pat. No 
3,819,228 small-size parts can be distributed in inconspicuous manner along the 
window-guide elements as well as flange, thus substantially ensuring the 
engagement of vehicular couple whilst lowering stress. Due to this feature it is 
possible to arrange the following keys: 

- 30, 32, 35, 37 to the respective flange 21 of vehicle body 20. In contrary to 
U.S. Pat. No. 3,819,228, this feature won't endanger passenger when stepping 
in or out, furthermore, more useful for passenger protection in side collision, 
particularly, according to collision types Ul and U2, shown in Fig. 13, as well 
as in front collision. 
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- 15.2a, 15.2, 15.7 e.g. with screws M4 to the narrow window.guide element 6.3, 
6.3B of upper door frame 8.17 to resolve the problem of the large, stiff contour 
groove of the prior art. 

- 33, 34, 36 to the respective window-guide elements 6, 6B and elements 6.7, 6.8 
in engagement with the reinforced B-post section in two to three operating 
planes without obstructing the operation of the seat belt 26.1, shown in Fig. 15. 
The fact, that no contact is made during the opening operation of series- 
connected vehicle doors, is demonstrated by the trajectories of both outer points 
of the washer and of the door edges drawn with dotted lines. 

- 31 to the respective window-guide elements 6 and elements 6.6a in engagement 
with the reinforced A-post section. 

I) less stress to solve the problem of total deformation. By means of arrangement of 
interengaging assemblies of each vehicular couple in multi-operating planes and 
increase of vehicular couples comprising vehicle door & vehicle roof 17, vehicle 
door & side rail 18, vehicle door & post section/s and vehicle door & vehicle body 
20 more vehicle members in compound construction are involved in energy 
absorption in different load cases in the event of any collision and/or rollover, 
to co-operation with another prior art the structural stifihess reaches the maximum. 
Beyond doubt, the advantage of keys 2.1, 5.6 & mating holes is due to the further 
exploitation of the very stiff impact beams 1, 7 to house the corresponding parts. 
Because the other vehicular couples comprising such as vehicle door & side rail 
and vehicle door & vehicle roof are not equipped with interengaging assemblies 
this single arrangement of one vehicular couple in mid region of door is insufficient 
in the event of any collision and/or rollover, therefore endangering the passengers 
in the following state of deformation 
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- intrusion of vehicle roof 17 into the vehicle body and of upper door frame 8.17, 
thus squashing the passengers and 

- buckling of the upper portion of the A-post section, total deformation of upper 
door frame 8.17, buckling of vehicle roof 17 and buckling of side rails 18, 
shown in Fig. 8. 

In order to avoid the above-mentioned state a number of holes or keys 30 to 37 is 
arranged to the flange 21 above, below of the impact beams 1, 7 and therebetween. 
When the non-adjustable rivets 5. 6 of the door hinges in x-z operating plane are 
replaced by a number of interengaging assemblies 15.1, 15.2a, 15.4, 30, 31 in 
numerous operating planes, the total stress of the vehicular couples: A-post section 
& vehicle door along the z-axis is lower owing to stress distribution, thereby 
preventing, to a certain extent, the A-post section and vehicle door from total 
deformation and gap „o", shown in Fig. 8. 
J) measures against passenger ejection and total deformation of the vehicle members, 
whereby vehicle doors are not or less deformed, in real accident ref. to problem 
cases E2 to E4, which can solely be solved by engagement of the following 
interengaging assemblies governed by permissible tolerances: 

- holes & keys 15.3, 15.3a, 15.5a, 15.5 owing to U-shaped extension members 
17.3, 18.3, whose deformation causes a constrained deformation of the series- 
connected vehicle doors, vehicle roof and side rails; 

- holes & keys 32, 33, 34, 30, 15.2, 15.4a of the vehicular couple comprising 
vehicle door & B-post section in four operating planes; and/or 

- hooks 15.6 & reinforcing rod 17.1d of both vehicular couples comprising 
series-connected vehicle doors & side rail and series-connected vehicle doors & 
vehicle roo£ so that the deformation of the side rail and vehicle roof causes a 
constrained deformation of the series-connected vehicle doors; and 
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by energy transmission into the other vehicle side by means of transverse girders 
17.2, 17.2b, 17.2c, 17.2d, 18.2 of vehicle roof; side rails and all post sections 
facing each other, thus distributing the energy thereto. 
K)passenger protection by engagement of vehicle couples in rear collision. Door 
detachment in rear collision occurred due to the lack of door hinges and 
interengaging assemblies. For the purpose of connection of vehicular members to 
each other the engagement of rear door 8B with the C-post section is improved by 
rigidly arranging 

- element 6.5C, adapted to the outer door-contour and having holes to receive 
mating keys 37, shown in Figs. 14, 18, to the door frame of rear door; and 

- keys 33, 34 to window-guide element 6B. 

The features of vehicle door are, doubtless, suitable for tailgate door 8T, sliding side 
door, liftgate door cargo door, trunk cover 8x, hood 8h, series-connected doors, e.g. 
three vehicle doors with four post sections of large van. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A number of embodiments, other advantages and features of the present invention 
will be described in the accompanying drawings with reference to the xyz global 
coordinate system:: 

Fig. 1 is a side view of vehicle side, body, impact beams, keys, hooks, window- 
guides and window-guide elements (reinforcing elements). 

Fig. 1A is a cross- sectional view of a vehicle door engaging with a roof and side 
rail ref to DE-OS 2162071 in side collision. 

Fig. IB is a cross-sectional view of a vehicle door engaging with a side rail ref to 
EP 0423465 Al in side collision. 
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Fig. 2 is a side view of an U-shaped window-guide element, the position of keys 
15.7, 15.8 and of an additional window- guide element 6,4, 6.4B. 

Fig. 2A is a side view of an U-shaped window-guide element, the position of keys 
15.7. 

Fig, 3 is a perspective view of a front stiff door frame with both window-guides, 
both respective window- guide elements and interengaging assemblies of the 1st 
embodiment. 

Fig. 3 A is a cross-sectional view of a key equipped with an adjusting mechanism 

Fig. 4 is a perspective view of interengaging assembly hooks & reinforcing rod of 
the 2nd embodiment. 

Fig. 4A is a cross-sectional view of the reinforcing rod and the mating hook 
equipped with an adjusting mechanism 

Fig. 5 illustrates a load case I in z-y plane in front collision of vehicle. 

Fig. 6 illustrates a load case II in z-x plane in front collision. 

Fig. 7 illustrates a load case III in x-y plane in front collision. 

Fig. 8 is a state of total deformation of vehicle at displacement v in front collision. 

Fig. 9 illustrates a load case IV in x-y plane in side collision of vehicle. 

Fig. 10 illustrates a load case V in z-x plane in side collision. 

Fig. 10A illustrates the mating parts of interengaging assemblies ref to U.S. Pat. 
No 4,307,91 1, both mating parts of a door lock, the general force Fi or Si in the 
event of front or side collision and a highway column. 

Fig. 1 1 is a view of a compression-coil spring on a lower spring seat. 

Fig. 12 illustrates the projection of the end coil and spring seat in a plane, the test 
results and FEM data of an end coil rolling on the lower spring seat in dependence on 
load. 
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Fig. 13 illustrates four collision types Ul to U4 ref to the research work of 
Institute of Vehicle Safety, a Dept. of German Insurers Association, and a highway 

column. 

Fig. 14 is a perspective view of interengaging assemblies of the 3rd embodiment 
5 comprising a stifffront door frame having a single window-guide element and a stiff 
rear door frame having a single window-guide element to engage with the post 
sections and flange of vehicle body. 

Fig. 15 is a cross-sectional view of the serine p nn „„ ta j A 

ai view oi me senes-connected doors in engagement with 

the A-, B-post section and of the vehicle body along the line D-D in Fig. 14. 
0 Fig. 16 is a side view of the series-connected stiffdoor frames without window 
pane in engagement with the B-post section according to arrow E in Fig. 14. 

Fig. 17 is a perspective view of interengaging assemblies of the 4th embodiment 
comprising a stifffront door frame having a single window-guide element in 
engagement with the flange of vehicle body. 

J Fig. l^asideviewoftheflangeofvehiclebodyprovidedwithkeys. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Ref to Fig. 3 the ^ of me appIication rf ^ rf ^ 

door is extended to accommodate the keys of interengaging assemblies, whose mating 
0 receptacles are arranged to any (A-, B-, C- or D-) post section, flange of vehicle 

be interchanged if desired. 

According to tbe prior art a stiffdoor Same of vehicle door can be asserted, 
uithou, door girder and reinforcing elements, from a, leas, two impact beams 
provided with interengaging assemblies and a, leas, one window-guide demeIlt ^ 6B> 
M, 6.2, MB, 6 .2B, 6..a, 6.2,, 6..aB, 6a,B. As is customary, the window-guides 
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6.1, 6.2, 6.1B, 6.2B, shown in Figs. 1 and 3, are made from U-shaped thin panel. As 
reinforcing elements the window-guide elements are of higher-grade tensile strength 
6.1a, 6.2a, 6.1aB, 6.2aB to: 

- reinforce the U-shaped window-guides of metal sheets, 
5 - receive parts such as hooks, keys and/or holes and 

- receive elements 6.5, 6.5B, 6.6a, 6, 6b, 6,7a, 6.7b, 6.8, 6.9 (not drawn) as 
structural element with higher-grade tensile strength. 

The elements 6.8, 6.9 ref to Fig. 14 are fixedly attached to the front faces of both 
impact beams IB, 7B and window-guide element 6B, the elements 6.6b, 6.7b to 
0 window-guide element 6 and impact beam 7 and the elements 6.6a, 6.7a to window- 
guide element 6 and between both impact beams 1, 7. 

Both window-guide elements are replaceable by an U-shaped stiff window-guide 
element 6, 6B, shown in Figs. 2, 2A, 14 to 17. Less stiff elements 6.3, 6.3B are 
normally made of panel Alternately, very stiff" window-guide element 6.3, 6.3B serves 

5 to receive the window pane and keys 15.7. 

Window-guide element 6, 6B provided with window-guide element 6.3, 6.3B in the 
door cavity, shown in Fig. 2A, have open ends. To maximize the stiflhess of window- 
guide element 6, 6B both ends are rigidly connected to each other by window-guide 
element 6.4, 6.4B in the door cavity, shown in Figs. 2, 14 to 17: 

0 - after the window pane has been inserted, or 

- by having flat profile, shown in Fig. 17, for the purpose of receiving window pane 
60, 60B, shown in Fig. 15. Later on, this window pane must be secured against 
falling down by protective parts. 

The window-guide element 6.4, 6.4B is useful for the accommodation of keys 15.8. If 
5 extraneous weight is not that important for heavy cars, trucks and vans, the window- 
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guide element fastened to the impact beams serves as members of door frame to 
receive keys while the window-guides of panel guides and receives the window pane. 

One of the solutions for the problem case E4 and energy-distribution to both post 
sections, door 8, 8B, roof 17 and side rail 18 as well as from one vehicle side to the 
other vehicle side is featured in the 1st embodiment by arranging 

- key 15.1 to a reinforcing element of the L-shaped A-post section, welded to 
reinforcing panel 17.1c arranged along the vehicle roof and to transverse girder 
17.2d of both facing A-post sections of both vehicle sides, and the mating oblong 
hole to window-guide element 6.1a; 

- keys 15.1 to reinforced A-post section and the mating oblong holes to window- 
guide element 6.1a; 

- keys 15.2 to window-guide elements 6.1a, 6.2a and the mating holes to reinforcing 
panel 17.1a arranged along the vehicle roof; and 

- keys 15.4 to the reinforcing plate of reinforcing panel 18.1 arranged along the side 
rail, and the mating holes to window-guide elements 6.1a, 6.2a. 

In case of large-sized door it is recommended to arrange additional keys 15.2, 15.4 to 
window-guide element 6.3, 6.4 and the mating holes to the reinforced vehicle roof 
and the reinforced side rail, respectively. 

Ref to Fig. 4 the 2nd embodiment consists of an interengagjng assembly, the hooks 
of which are attached to two window-guide elements of each vehicle door and the 
mating rod to the vehicle roof, post sections of the door or all doors. The rod serves 
to reinforce the vehicle roof, sustain impact force and aid positioning on assembly, 
thus cutting costs. However, this embodiment needs space, which is available in large 
cars, trucks and vans. This embodiment is suited too for another vehicular couple 
comprising vehicle door/s & side rail. 
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The interengaging hooks 15.6 are bolted to window-guide elements 6,1a, 6.2a, 
6.1aB, 6.2aB and the mating reinforcing rod 17.1d is arranged along the vehicle roof 
17 and/or side rail 18. When at least one pair of rods is welded to transverse girders 
17.2e, 17.2f, 17.2g of both B- and C-post sections, energy can be distributed from 
5 one vehicle side to the other vehicle side in side collision, from the front to rear 
vehicle section of vehicle body 20 in front collision, from the rear to front vehicle 
section of vehicle body 20 in rear collision or to all parts of vehicle body 20 on 
rollover. 

Ref to Figs. 14, 17, 18 the 3rd embodiment consists of interengaging assemblies 30 
0 & 6.5, 35 & 6.5B and other interengaging assemblies 32 & 6.9, 37 & 6.9B (6.9, 6.9B 
similar to 6.5), 37 & 6.5C for the purpose of avoiding large deformation of the edges 
of each door and of saving costs by exploiting the flange 21 of vehicle body 20 and 
the enlarged flange defined by the dotted lines "al", "bl", "b2 M and "cl". The keys 30, 
32, 35, 37 are bolted to the respective reinforcing elements 21.1 to 21.5, 21.1B to 
5 21.5B of the flange 21 of vehicle body 20 and the corresponding holes are arranged to 
the housings 6.5, 6.5B and/or auxiliary element 6.5C, all of which are rigidly attached 
to the respective window-guide elements 6, 6B, the respective elements 6.6b, 6.7b, 
6.8, 6.9 (not drawn because of the similarity to 6.7b) and/or the respective impact 
beams 1, IB, 7, 7B. The reinforcing element 21.5B is welded to the flange and rear 
0 wheel case. The same reinforcing method can be employed to arrange a similar 
element 21.1 to the flange and the front wheel case. 

Stiflfdoor hinges in co-operation with impact beams 1, 7, IB, 7B and interengaging 
assemblies transmit forces of load case I from the front to rear vehicle section of 
vehicle body 20 in front collision. There is no door hinges to connect the rear door to 
5 the C-post section. To improve energy transmission from the rear to front vehicle 
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section of vehicle body 20 in rear collision, an auxiliary element 6.5C is attached to 
the impact beams IB, 7B. 

Instead of the bulky "engaging" bolt ref. to U.S. Pat. No. 3,819,228 these keys, 
configured in small size and distributed along the flange, neither spoil the overall 
5 design nor injure persons stepping in or out of the vehicle body. 

The Technical Mechanical Method of constrained deformation is applied to secure 
the engagement of all vehicle parts with each other in the event of accident and to 
distribute impact energy thereto by means of two U-shaped extension members 17.3, 
18.3, located in common post section ref to Fig. 3, whose keys 15.3, 15.3a, 15.5, 
0 15.5a are engaged with the mating apertures, arranged to the corresponding window- 
guide elements 6.2a, 6.1aB of series-connected doors 8, 8B, when doors are closed. 
This feature of the 4th embodiment prevents the disengagement of interengaging 
assemblies due to large inward deflection of vehicle body 20, vehicle roof 17 or side 
rail 18, above-mentioned in the problem case E2, E3 or E5, when the doors are 
5 subjected to little or no deformation. As connection element of the common post 
section and the vehicle roof, this U-shaped extension member 17.3 is welded to 
reinforcing panel 17.1b, arranged along vehicle roof 17, and to transverse girder 
17.2c of both facing common post sections of the vehicle sides. As connection 
element of the common post section and the vehicle floor this U-shaped extension 
0 member 18.3 is welded to reinforcing panel 18.1b, arranged along the vehicle floor, 
and to transverse girder 18.2 of both facing common post sections of the vehicle 
sides. The belt case 26 can be housed in the U-shaped extension member 18.3. 
Due to the arc-travel path of the door about the mutual axis of door hinges the 
mating surfaces of key and receptacle of each interengaging assembly, proposed by 
5 U.S. Pat. No. 5,806,917, are configured in four tapered forms or two curved and two 
tapered forms, thus yielding eight tolerance zones, high manufacturing and assembling 
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costs as weD as making tight engagement impossible resulting in door detachment in 
accident. To resolve these problems straight (non-curved, non-inclined or non- 
tapered) engaging surfaces are proposed for key and receptacle. The purpose of 
assembling and adjusting any key, shown in Figs. 3, 3A, 4 and 4A, from outside of the 
vehicle body 20 is to substantially cut labour time and costs. Costs can be enormously 
lowered by using mechanical connecting parts, particularly standard parts like washer 
(ref to DIN 125), hexagon socket head screw (ref. to DIN 912) etc. With the 
exception of 15.4a each key 15.1 to 15.5a, 15.7, 15.8, 30 to 37 comprises a screw 
15.14, a sleeve 15.11, a number of washers built into one spacer 15.12 and a washer 
with a large exterior diameter 15.13, illustrated in Figs. 3A, 14 to 18. In order to 
ensure the engagement of key with mating hole a protrusion and circumferential 
clearance „c c ", explained in the next section, must be preserved by: 

- correcting the length of spacer J" by removing or adding washers and/or 

- assembling a sleeve with exterior diameter „d", washer with exterior diameter , jr 
and/or spacer with diameter „d R ". 

If desired, the sleeve 1S.11 and spacer 15.12 can be made of soundproofing material. 
Each hook 15.6, shown in Figs. 4 and 4A, comprises a hook 15.20 with interior 
diameter „d,» and gap jf, smaller than „d,", a screw 15.21, a number of washers 
built into one spacer 15.22, a coil-spring washer 15.24 and a nut 15.25. The symbols 
„s,", „d," and „d 2 " are shown in Fig. 4A. In order to ensure perfect engagement of 
the hooks with reinforcing rod 17.1d, having diameter „d 2 » smaller than „s,», small 
tolerance zones, shown in Fig. 4A, must be preserved by: 

- assembling a hook with gap „s,"; 

- assembling a rod with diameter „d 2 "; 

- correcting the distance J," by removing or adding washers; and/or 
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- positioning the centres of the hook hole and the reinforcing rod out of alignment. 

Fig, 15 exemplifies a new feature of numerous different planes, wherein the 
interengaging assemblies of any vehicular couple comprising e.g. the common or B- 
post section and the series-connected vehicle doors 8, 8B, operate. When the doors 
are closed, key 33 protrudes the mating hole by , -x^' (minus sign in respect to the 
opposite x-direction), which is limited due to the arc-travel path of the door about the 
axis of door hinges. The clearances of key 33 and the mating hole are denoted by „- 
y m " and „y p " The protrusion ^\ circumferential clearance „c c " (not drawn, 
represented by „-y m " and „y p " in y-direction) of the mating parts of each assembly and 
operating plane play a significant role on tight engagement thereof in accident. In the 
accident, above-mentioned in the problem case E2 or E3, the door becomes detached 
due to large circumferential clearances of all mating parts of interengaging assemblies, 
which operate in the same z-y plane, and large inward deflection of the vehicle body 
20 or side rail 18 in the opposite x-direction, during which under the load of inertia 
forces of the passenger the door is opened and moved in the arc-travel path about the 
axis of door hinges. Door detachment can be prevented by minimum tolerances, 
whereby the mating parts of interengaging assemblies of any vehicular couple, acting 
in the same operating plane, are governed. 

In this time- and cost-saving feature against door detachment, proposed for the 
following embodiments, many interengaging assemblies of any vehicular couple 
comprising e.g. interengaging assemblies keys 32, 33, 34 & mating holes, must 
operate in numerous different planes, where the deformation of door 8 results in a 
tight engagement of keys 32, 34 with the mating holes, taken, the worse case is given, 
that all keys 33 fail to engage with the mating holes. The interengaging assemblies, 
comprising keys 32, 33, 34 & mating holes, operate in three different planes, the 
number of which can be increased by arranging these interengaging assemblies in the 
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planes, which, however, are offset to each other, e.g. in offset z-y planes. The 
interengaging assemblies keys 35 & holes act in the fourth operating z-y plane and 
keys 36 & holes in the fifth operating z-x plane. Owing to this feature the minimum 
tolerances of "narrow" are outdated, hence, replaced by permissible tolerances of "less 
5 narrow", "far less narrow", "small" and/or "medium", thus significantly lowering the 
reject rate, assembly time and costs. Advantageously, a pattern of the interengaging 
assemblies, governed by permissible tolerances, can be issued in a table handed to 
assembly workers. Alternately, this pattern can be coded in the assembly program to 
drill, position and assemble parts thereof within the permissible tolerances. The 
0 constant, small contour clearance and the proper tolerance between door lock 248 
and striker 298, above-mentioned in the problem cases D and E, can easily be 
accomplished at the assembly line within short time, thus making rework as well as 
adjustment work superfluous. It should always be reckoned with a reject when the 
assembly tolerances are, unexpectedly, larger than the permissible tolerances. 
5 Adjustment work for the interengaging assemblies of the rejected car can be done 
outside of the assembly line, thereby retaining the production process and low 
reject rate. All these advantages outweigh the costs of extra material for a larger 
number of interengaging assemblies. 

A washer 15.13 with radial teeth, serving as part of key 33, clamps in the inner region 
0 of the reinforced B-post section in any collision or on rollover. As an integral part of a 
screw re£ to DIN 93 1 Form Z the washer won't come loose on assembly. 
Costs can be cut by positioning an unadjusted key between adjustable keys, such as 
rivet 15.4a ref to DIN 660, fastened to the reinforcing plate of reinforcing panel 
18.1a arranged along the side rail. However, when the number of the interengaging 
5 assemblies is limited in a low-cost configuration, for perfect interengagement the 
provision with keys 15.1 to 15.8, 30 to 37 without key 15.4a is ultimately necessary. 
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Large total stress of the load cases I to m results in total deformation (buckling) of 
the post sections, side rail, vehicle roof and/or doors because stress of vehicle body 
and doors in an arbitrary real collision can never be predetermined in the research as 
well as in the three crash tests, above-mentioned in the problem case E4. To resolve 
such indeterminate stress the vehicular couples comprising front post section / door 8, 
8B, rear post section / door 8, 8B, vehicle roof 17 / door 8, 8B and side rail 18 / door 
8, 8B must be equipped with many interengaging assemblies operating in numerous 
different planes, such as keys 30 & holes acting in the first operating z-y plane, keys 
31 & holes acting in the second operating z-x plane, key 15.2a & hole, shown in Fig. 
3, acting in the third operating z-y plane and in co-operation with additional 
interengaging assemblies, comprising keys 15.1, 15.2, 15.3, 15.3a, 15.4, 15.4a, 15.5, 
15.5a, 15.6 to 15.8, 32 to 37 & receptacles, in the above-mentioned embodiments. 
Although the present invention has been described and illustrated in detail, it is clearly 
understood that the terminology used is intended to describe rather than limit. Many 
more objects, embodiments, features and variations of the present invention are 
possible in light of the above-mentioned teachings. Therefore, within the spirit and 
scope of the appended claims, the present invention may be practised otherwise than 
as specifically described and illustrated. 
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E6 Clamping assemblies or adjustable interengaging assemblies to resolve 
problem case E. 

Problem case A: In order to idealize an impact force 2F U shown in Fig, 10A, imposed 

on a vehicle structure the following assumptions must be specified: 

- let the vehicle structure be idealized by two symmetric vehicle halves subjected to 

an front impact force 2F along the centre line. 
Load case I in z-y plane in Fig- 5: The moment M x -H*h about the x-axis is replaced 
by a pair offerees Ha = (H*h)/1 with the lever arm of 1. Employing the equilibrium 
condition for moments two forces of reaction are obtained: V A = (V*lc)/1 and V B m - 
V A + V. Acting in z-direction with respect to the sign are three shear forces: -V, (Ha 
+ V A ) and -(Ha + V B ). Under load of these forces the vehicle side, comprising all post 
fcftctinufi fttrifta-rtmnectfiH Honrs 8. RR reinforced hv irnnact elements and 
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"engaging" relationship with both termini of upper member ol cowl, when both 
vehicle doors are in closed position, owing to a pair of "interej&gaging" assemblies, 
each of which consists of 

1. a receptacle of the terminus of the upper member and a locking mating tip of key 
5 of the window-column pressing therein in the first embodiment; or 

2. a king-size hole of the terminus of the upper member and a! mating key of the 
window-column having a mushroom-shaped head being in free connection 
therewith in the second embodiment 

for the purpose of enhancing survival chance on rollover. 
0 When the convertible car rolls over, 

1. great shear force fractures each locking tip of the key; or 

2. great impact energy totally deforms each "interengagrag" assembly, whose key and 
king-size hole are in disengagement, 
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transmitted through both head rests, integrated into the respective seatbacks, to the 
vehicle floor, thereby reducing the AIS of both passengers. AIS is an international 
acronym of Abbreviated Injury Severity ranging from 0 (no injury) to 6 (fatality). 
Responsive to problem case E, adjustable and/or latching mechanisms are provided 

J for interengaging assemblies, whose adjustable and/or latchable keys are bolted to the 
B- or C-post section, facing the termini of both reinforcing beams 1, 7 or IB* 7B, and 
whose mating receptacles are arranged thereto. Both plates 5-1, 5*2 of each hinge of 
vehicle door are provided with a rivet serving as key and an oblong mating hole. 
Owing to this feature load cases I to IV are resolved, but load case V and problem 

0 cases E3 to E5 remain unresolved. 

Evidently, due to load cases I to V and all problem cases B, E, El to ES 
"interengaging" assemblies of the remaining prior art are unsuitable for the purpose of 

emerw-trjmsniKsinii artd HicH*ihirh*mi bv tn*aiio rtf tW intp.oratinii nfvftWMo Hanrc » 
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Dear Mr Morrow, 1 1/04/99 

I amended the eiror "minimum tolerances' 1 in Claim 3 pp. 18/coL 22 to "permissible 
tolerances" and added the symbol „-x„", „-y„" and ^ in Fig. 15 for the sake of 
better understanding the description. There is a BIG DIFFERENCE between the US- 
Description of the Preferred Embodiments and the non-US Description. Frankly to 
say, I was not able to understand the reason for narration till receiving your fax, 
wherein the explanation is found. I wish to thank you therefor and for the coming 
amendments/suggestions. 

Please correct my work subdivided due to the limited RAM and &xed to you. 
Should I later on mail you a complete copy with numeral references or without*} 
Thank you for your interest and help. 

kind regards. 



Go ^ phone/fex +49 6 126 8949 
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Load case IV in x-y plane in Fig, 9: Under load of side impact energy S at impact 
angle a 27° according to FMVSS 2 14 or in the event of real side collision Hie vehicle 
side is subjected to bending moment Mxys along the y-axis and lateral force S y . 
5 Load case V in zrx plane in Fig. 10: Under load of side impact energy S at impact 
angle y or in the real side collision against a tree or highway column 22, shown in Fig. 
10A, 13, the vehicle side is subjected to bending moment M^s along the z-axis and 
lateral force S 2 . 

The total stress consists of the stresses in load cases IV and V. 

0 Problem case B: The majority of the prior art is governed by tbe following 
assumptions; 

- let clearances between mating parts of an interengaging assembly be neglected and 

- let the load cases IV and V be idealized to a lateral energy S x , shown in Fig* 9, or 
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"engaging" relationship with both tennini of upper member of cowl, when both 
vehicle doors are in closed position, owing to a pair of "iatereagaging ,, assemblies, 
each of which consists of 

1. a receptacle of the terminus of the upper member and a locking mating tip of key 
5 of the window-column pressing therein in the first embodiment; or 

2, a king-size hole of the terminus of the upper member and a mating key of the 
window-column having a mushroomrshaped head being in free connection 
therewith in the second embodiment 

for the purpose of enhancing survival chance on rollover. 
0 When the convertible car rolls over, 

1. great shear force fractures each locking tip of the key; or 

2. great impact energy totally deforms each "interengaging" assembly, whose key and 
king-size hole are in disengagement, 
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"engaging" relationship with both termini of upper member of cowl, when both 
vehicle doors are in closed position, owing to a pair of 1, intereagagittg ,, assemblies, 
each of which consists of 


2. a king-size hole of the terminus of the upper member and a mating key of the 
window-column having a mushroom-shaped head being in free connection 
therewith in the second embodiment 

for the purpose of enhancing survival chance on rollover. 
0 When the convertible car rolls over, 

1- great shear force fractures each locking tip of the key; or 

2. great impact energy totally deforms each "interengaging" assembly, whose key and 
king-size hole are in disengagement, 


5 


I. a receptacle of the terminus of the upper member and a locking mating tip of key 
of the window-column pressing therein in the first embodiment; or 
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- to increase the vehicular stiflhess 

in the event of any collision and/or rollover. These interengaging assembly are 
arranged to the corresponding vehicular couples (vehicle member & mating vehicle 
member). 

This principle and other objects of the present invention are accomplished by the 
following features (proposals); 

- minimum tolerances by installing and adjusting the engaging keys from outside to 
tightly mate the receptacles thereby ensuring the connection of the doors with aD 
vehicle members of vehicle body 20 such as post sections, vehicle roof 17, flange 
21, a pair of side rails 18, fastened to vehicle floor, in any collision and/or on 
rollover; 

- interengaging assemblies with adjusting mechanisms such as holes & keys 15.1 to 
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- intrusion of vehicle roof 17 into the vehicle body and of upper door frame 8.17, 
thus squashing the passengers and 

- buckling of the upper portion of the A-post section, total deformation of upper 
door frame 8.17, buclding of vehicle roof 17 and buckling of side rails 18, 

5 shown in Fig. 8. 

Li order to avoid the above-mentioned state a number of holes or keys 30 to 37 is 
arranged to the flange 21 above, below of the impact beams 1, 7 and therebetween. 
When the non-adjustable rivets 5.6 of the door hinges in x-z operating plane are 
replaced by a number of iiiterengaging assemblies 15.1, 15.2a, 15*4, 30, 31 in 

0 numerous operating planes, the total stress of the vehicular couples: A-post section 
& vehicle door along the z-axis is lower owing to stress distribution, thereby 
preventing, to a certain extent, the A-post section and vehicle door from total 
defonuation and gap „o M , shown in Fig* 8. 
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6.1, 6.2, 6.1B, 6.2B, shown in Figs. 1 and 3, are made from U-shaped thin panel As 
reinforcing elements the window-guide elements are of higher-grade tensile strength 
6,1a, 62a, 6.1aB, 6.2aB to: 

- reinforce the U-shaped window-guides of metal sheets, 
5 - receive parts such as hooks, keys and/or holes and 

- receive elements 6.5, 6.5B, 6.6a, 6, 6b, 6.7a, 6.7b, 6.8, 6.9 (not drawn) as 
structural element with higher-grade tensile strength 

The elements 6*8, 6*9 re£ to Fig. 14 are fixedly attached to the front feces of both 
impact beams IB, 7B and window-guide element 6B, the elements 6.6b, 6.7b to 
0 window-guide element 6 and impact beam 7 and the elements 6.6a» 6.7a to window- 
guide element 6 and between both impact beams 1, 7. 

Both window-guide elements are replaceable by an U-shaped stiff window-guide 

fttftmftnt 6. #TO clmwn tti Fioe- 7 7 A 14 tn 17 T .paz tfHF elftmentc fiJ*. are 
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costs as well as making tight engagement impossible resulting in door detachment in 
accident To resolve these problems straight (non-curved, non-inclined or non* 
tapered) engaging surfaces are proposed for key and receptacle. The puipose of 
assembling and adjusting any key, shown in Figs, 3, 3A, 4 and 4A, from outside of the 

5 vehicle body 20 is to substantially cut labour time and costs. Costs can be enormously 
lowered by using mechanical connecting parts, particularly standard parts like washer 
(ie£ to DIN 125), hexagon socket head screw (ref to DIN 912) etc. With the 
exception of 15.4a each key 1S.1 to 15.5a, 15.7, 15.8, 30 to 37 comprises a screw 
15.14, a sleeve 15,11, a number of washers built into one spacer 15.12 and a washer 

0 with a large exterior diameter 15.13, illustrated in Figs. 3 A, 14 to 1 8. In order to 
ensure the engagement of key with mating hole a protrusion jcf and circumferential 
clearance „c c ", explained in the next section, must be preserved by: 
- correcting the length of spacer J" by removing or adding washers and/or 
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Mr Jason Morrow 
Group Ait Unit 3612 

Patent Appl. No. 08/860,182 

Dear Mr Morrow, 

Unfortunately, I discovered some errors, 

Amendment of pp, 25/co). 6: 
The Technical Mechanics Method 


/ 1 

f 1 1/07/99 J 


Amendment ofpp. 29/col 1 to 13: 

Large total stress of the load cases e.g. I to m results in total deformation (buckling) of the post 
sections, side rail, vehicle roof and/or doors because stress of vehicle body and doors in a real 
accident can never be predetermined in the research and crash tests, three of which are mentioned 
in the problem case E4 5 due to the collision type, the boundary conditions and properties of two 
masses colliding against each other, Four front collision types are shown in Fig. 13. In a real 
accident a front, side and/or rear collision can end up in a pile-up or on a rollover, thus increasing 
the number of collision types and making a FEM calculation impossible. To resolve such 
indeterminate stress the vehicular couples comprising front post section / door 8, 8B, rear post 


Mr Jason Morrow 
Group Art Unit 3612 


Patent AppL No. 08/860,182 


Dear Mr Morrow, 


Unfortunately, I discovered some errors. 



Amendment of pp. 25/col. 6: X^^^ 
The Technical Mechanics Method ****** 

Amendment of pp. 29/col. 1 to 13: 

Large total stress of the load cases e.g. I to m results in total deformation (buckling) of the post 
sections, side rail, vehicle roof and/or doors because stress of vehicle body and doors in a real 
accident can never be predetermined in the research and crash tests, three of which are mentioned 
in the problem case E4, due to the collision type, the boundary conditions and properties of two 
masses colliding against each other. Four front collision types are shown in Fig. 13. In a real 
accident a front, side and/or rear collision can end up in a pile-up or on a rollover, thus increasing 
the number of collision types and making a FEM calculation impossible. To resolve such 
indeterminate stress the vehicular couples comprising front post section / door 8, 8B, rear post 
section / door 8, 8B, vehicle roof 17 / door 8, 8B and side rail 18 / door 8, 8B must be equipped 
with many interengaging assemblies operating in numerous planes, such as keys 30 & holes acting 
in the first operating z-y plane, keys 31 & holes acting in the second operating z-x plane, key 
15.2a & hole, shown in Fig. 3, acting in the third operating z-y plane and in co-operation with 
additional interengaging assemblies, the mating parts of which may be chosen among the keys 
15.1, 15.2, 15.3, 15.3a, 15.4, 15.4a, 15.5, 15.5a, 15.6 to 15.8, 32 to 37 and mating receptacles in 
the above-mentioned embodiments. 

Please fax back your suggestion. 
Thank you for your interest and help. 


kind regards 
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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Drawings 

2. Figures 1A, IB, 2, 2A, 5, 6, 7, 8, 9, 10, 11, 12, 13, and 18 should be designated by a 
legend such as -Prior Art- because only that which is old is illustrated. See MPEP § 608.02(g). 
The designations should NOT include the German equivalent label to "Prior Art". 

Specification 

3. The substitute specification filed 1 1/10/99 has not been entered because it does not 
conform to 37 CFR L 125(b)because: the statement as to a lack of new matter under 37 CFR 
1.125(b) is missing, a marked-up copy of the substitute specification has not been supplied (in 
addition to the clean copy). The marked up copy should include in brackets any material deleted 
from the specification and should include underlines under all new material added. The clean 
copy should be include all new material added and no material to be deleted. 

A substitute specification filed under 37 CFR 1.125(a) must only contain subject matter 
from the original specification and any previously entered amendment under 37 CFR 1.121. If the 
substitute specification contains additional subject matter not of record, the substitute 
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specification must be filed under 37 CFR 1.125(b) and must be accompanied by: 1) a statement 
that the substitute specification contains no new matter; and 2) a marked-up copy showing the 
amendments to be made via the substitute specification relative to the specification at the time the 
substitute specification is filed. 

4. A substitute specification in proper idiomatic English and in compliance with 37 
CFR 1.52(a) and (b) is required. The substitute specification filed must be accompanied by a 
statement that it contains no new matter. 

5. The abstract of the disclosure is objected to because it is not narrative in nature and it 
refers to the speculative merits of the invention. Correction is required. See MPEP § 608.01(b). 

6. Applicant is advised on how to arrange the content of the specification. 

Content of Specification 

(a) Title of the Invention : See 37 CFR 1.72(a). The title of the invention should be 
placed at the top of the first page of the specification. It should be brief but 
technically accurate and descriptive, preferably from two to seven words. 

(b) Cross-References to Related Applications : See 37 CFR 1.78 and MPEP § 201.11. 

© Statement Regarding Federally Sponsored Research and Development : See MPEP 
§310. 

(d) Reference to a "Microfiche Appendix" : See 37CFR 1 .96© and MPEP § 608.05. 
The total number of microfiche and the total number frames should be specified. 

(e) Background of the Invention : The specification should set forth the Background of 
the Invention in two parts: 
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(1) Field of the Invention : A statement of the field of art to which the invention 
pertains. This statement may include a paraphrasing of the applicable U.S. 
patent classification definitions of the subject matter of the claimed 
invention. This item may also be titled "Technical Field." 

fr- (2) Description of the Related Art : A description of the related art known to 
the applicant and including, if applicable, references to specific related art 
and problems involved in the prior art which are solved by the applicant's 
invention. This item may also be titled "Background Art." 

(f) Brief Summary of the Invention : A brief summary or general statement of the 
invention as set forth in 37 CFR 1 .73. The summary is separate and distinct from 
the abstract and is directed toward the invention rather than the disclosure as a 
whole. The summary may point out the advantages of the invention or how it 
solves problems previously existent in the prior art (and preferably indicated in the 
Background of the Invention). In chemical cases it should point out in general 
terms the utility of the invention. If possible, the nature and gist of the invention 
or the inventive concept should be set forth. Objects of the invention should be 
treated briefly and only to the extent that they contribute to an understanding of 
the invention. 

(g) Brief Description of the Several Views of the Drawing(s) : A reference to and brief 
description of the drawing(s) as set forth in 37 CFR 1.74. 

(h) Detailed Description of the Invention : A description of the preferred 
embodiment(s) of the invention as required in 37 CFR 1.71. The description 
should be as short and specific as is necessary to describe the invention adequately 
and accurately. This item may also be titled "Best Mode for Carrying Out the 
Invention." Where elements or groups of elements, compounds, and processes, 
which are conventional and generally widely known in the field of the invention 
described and their exact nature or type is not necessary for an understanding and 
use of the invention by a person skilled in the art, they should not be described in 
detail. However, where particularly complicated subject matter is involved or 
where the elements, compounds, or processes may not be commonly or widely 
known in the field, the specification should refer to another patent or readily 
available publication which adequately describes the subject matter. 

(I) Claim or Claims : See 37 CFR 1.75 and MPEP § 608.01(m). The claim or claims 
must commence on separate sheet. (37 CFR 1 .52(b)). Where a claim sets forth a 
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plurality of elements or steps, each element or step of the claim should be 
separated by a line indentation. There may be plural indentations to further 
segregate subcombinations or related steps. 

(j) Abstract of the Disclosure : A brief narrative of the disclosure as a whole in a single 
paragraph of 250 words or less on a separate sheet following the claims. 

(k) Drawings : See 37 CFR 1.81, 1.83-1.85, andMPEP § 608.02. 

(1) Sequence Listing : See 37 CFR 1.821-1.825. 


7. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

The following is a quotation of 37 CFR 1.71(a)-(c): 

(a) The specification must include a written description of the invention or discovery and of the manner and 
process of making and using the same, and is required to be in such full, clear, concise, and exact terms as to 
enable any person skilled in the art or science to which the invention or discovery appertains, or with which it is 
most nearly connected, to make and use the same. 

(b) The specification must set forth the precise invention for which a patent is solicited, in such manner as 
to distinguish it from other inventions and from what is old. It must describe completely a specific embodiment 
of the process, machine, manufacture, composition of matter or improvement invented, and must explain the 
mode of operation or principle whenever applicable. The best mode contemplated by the inventor of carrying out 
his invention must be set forth. 

© In the case of an improvement, the specification must particularly point out the part or parts of the 
process, machine, manufacture, or composition of matter to which the improvement relates, and the description 
should be confined to the specific improvement and to such parts as necessarily cooperate with it or as may be 
necessary to a complete understanding or description of it. 


The specification is objected to under 37 CFR 1 .71 because it fails to provide an adequate 


description of the invention. The Description of the Preferred Embodiments should include more 
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than a simple listing of the parts present in each embodiment. This section should also point out 
the how the parts of the invention function during use. See the cited U.S. patents as examples of 
disclosures with correct form. 

8. If applicant continues to prosecute the application, revision of the specification and claims 
to present the application in proper form is required. While an application can be amended to 
make it clearly understandable, no subject matter can be added that was not disclosed in the 
application as originally filed. 

Claim Objections 

9. The claims are objected to because the lines are crowded too closely together, making 
reading and entry of amendments difficult. Substitute claims with lines one and one-half or double 
spaced on good quality paper are required. See 37 CFR 1.52(b). 

Claim Rejections - 35 USC § 112 

10. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

11. Claims 1-34 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 


Application/Control Number: 08/860,182 
Art Unit: 3612 


Page 7 


The following terms or phrases are inferentially recited in the claims: 
In claim 1 : 

-line 6, the "supporting door frame". 

-line 14, the "compound assemblies". 
In claim 2: 

-lines 1 and 2, the " vehicle part of vehicle body". 
. \ -line 3, the "post sections". 
In claim 3: 

-line 2 of claim 3, the "vehicle part". 
In claim 4: 

-line 2, the "vehicle part". 
In claim 6: 

-line 3, the "interlocking holes". 

-line 3, "both window-guide elements" and both "vehicle doors". Only one door 
and window guide element is positively recited, 
-line 5, the "U-shaped block". 
\\ -line 6, the "mutual post section". 


ii 


In claim 7: 

-line 3, the "interlocking holes". 
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-line 3, "both window-guide elements" and both "vehicle doors". Only one door 
and window guide element is positively recited, 
-line 5, the "U-shaped block", 
-line 7, the "side rail". 

In claim 8: 

-line 2, the "U-shaped block". 

In claim 9: 

-line 2, the "interlocking holes & interlocking blocks" 
\^ -line 3, the "post section". 

In claim 10: 

<^ -lines 5 and 6, the "post section". 

-line 6, the "reinforcing panel". 
-& -line 7, the "side rail". 
In claims 12 and 13: 

-line 3, "interlocking holes". 

-line 3, the "reinforcing panels". 

-line 5, the "interlocking mating blocks". 
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In claim 14: 

-line 3, the "interlocking blocks". 

-line 3, the "reinforcing peripheral edges". 

-line 5, the "interlocking mating holes". 
In claim 15: 

-line 3, the "interlocking block". 

-line 4, the "top peripheral edge". 

-line 5, the "interlocking mating holes". 

In claim 16: 

-line 4, the "bottom peripheral edge", 
-line 3, the "interlocking block". 

In claim 17: 

-line 3, the "interlocking block". 
^ -lines 3 and 4, the "post-section peripheral edge", 
-line 5, the "interlocking mating hole", 
-line 5, the "auxiliary part". 

In claim 19: 
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- line 3, the "interlocking block". 

-line 4, the "post-section peripheral edge". 


-line 5, the "interlocking mating hole". 

-line 5, the "outer door-contour-shaped auxiliary part". 

In claim 20: 

^ -line 5, the "post section". 

In claim 21: 
x x -line 2, the "post section". 

-line 4, the "interlocking blocks", 
-lines 4 and 5, the "reinforcing element", 
-line 5, the "latch mechanism", 
-line 6, the "interlocking mating holes", 
-line 7, the "post section". 




In claim 22: 


-line 3, the "interlocking block". 


-line 4, the "interlocking mating hole". 


-lines 4 and 5, the "reinforcing element". 
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-line 5, the "striker" 

-line 5, the "latch mechanism". 

In claim 23: 

-line 3, "the interlocking block". 

-line 5, the "interlocking mating hole". 
* -line 5, the "post section". 

-lines 5 and 6, the "reinforcing element". 

-line 6, the "striker". 

-line 6, the "latch mechanism". 

In claim 24: 

-line 2, -the "U-shaped window-guide element". 
In claim 25: 

-line 2, the "U-shaped window-guide elements". 
In claim 26: 

-lines 2 and 3, the "window-guides". 

In claim 27: 


Application/Control Number: 08/860,182 
Art Unit: 3612 

-lines 1 and 2, the "window guides". 

In claim 28: 

-line 4, the "interlocking hook", 
-line 5, the "interlocking block". 

In claim 29: 

-line 2, the "washer". 

In claim 30: 

-line 2, the "screw". 

In claim 3 1 : 

-line 2, the "screw". 

In claim 32: 

-line l,the "sleeve". 

In claim 33: 

-line 5, the "supporting door frame". 
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-line 14, the "compound assembly". 
In claim 34: 

-lines 3 and 4, the "reinforcing element, transverse girder, reinforcing rod, plate, 
panel, and U-shaped block. 
These terms must be positively recited. 

In claim 1, the phrase "generally representing a tailgate, sliding side, cargo, liftgate door, 
trunk cover and vehicle door" is indefinite. The phrases seems to claim the vehicle door to 
represent all of the listed structures at the same time. It is suggested that the word "and" should 
be changed to -or--. 

In claim 1 the phrase "arranged to that door frame" in lines 9 and 10 is indefinite for 
failing to particularly point out the relationship between the interlocking parts and the door frame. 

In claim 1 line 10, the phrase "interlocking mating part to the vehicle body" is indefinite 
for failing to particularly point out the structural relationship between the interlocking mating part 
and the vehicle body. 

In claim 1 line 12, the phrase "mechanisms to adjust to clearances of adjustable 
interlocking assemblies" is indefinite for failing to particularly point out what clearance between 
what parts is adjustable. 
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In claim 1, lines 13-17, the phrase "thus ensuring the engagement of all in the 

event of any real collision and/or rollover" is narrative in nature and fails to distinctly point out the 
structure of the invention. 

In claim 2, lines 2 and 3, the phrase "reinforced by a reinforcing element and transverse 
girder" fails to distinctly claim the structural relationship between the vehicle part, reinforcing 
element, and the transverse girder. 

In claims 3 and 4, line 2, the phrase "vehicle roof or siderail" is indefinite and fails to 
distinctly claim if the vehicle part is a roof or side rail. These vehicle parts are not interchangeable, 
and thus cannot be referred to in the alternative. 

In claims 3 and 4, line 4 the phrase "disposed along that vehicle part" is indefinite and 
fails to distinctly claim the relationship between the reinforcing rod and the vehicle part. 

In claim 5, line 4 the phrase "disposed along" is indefinite and fails to distinctly claim the 
relationship between the reinforcing rods and the vehicle roof and side rail. 

In claims 6 and 7, lines 7 and 8, the phrase "transverse girder of the mutual post sections" 
fails to distinctly claim the structural relationship between the girder and the post section. 

In claim 9 lines 3, the phrase "defined by disposing" does not distinctly claim the structural 
relationship between the structures in the claim. 

In claim 10, lines 5 and 6, the phrase " reinforcing plate of the post section" indefinite and 
fails to distinctly claim the relationship between the reinforcing plate and the post section. 
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In claims 10 and 1 1 the phrase "disposed along the vehicle roof or side rail" is indefinite 
for failing to particularly point out the relationship between the reinforcing plate and the vehicle 
roof or side rail. It also is indefinite for failing to claim either the roof or side rail. 

In claim 1 1 , the use of the word "or" in line 7 renders the claim indefinite because it 
attempts to claim 2 different structures in one claim. 

In claims 12, 13, 14, 15, and 21, the use of the word "disposed" renders the claim 
indefinite, as in the examples provided above. 

In claim 16, line 5, the phrase "arranged in the auxiliary part" is indefinite and fails to 
distinctly claim the relationship between the interlocking mating hole and the auxiliary part. 

In claim 1 8 lines 2 and 3, the phrase "adapted to the outer door-contour" and the phrase 
arranged to the window-guide" are indefinite and fail to distinctly claim the relationship between 
the auxiliary part and the window-guide element and impact beams. 

In claims 20, 22, and 23 the phrase "arranged in the post section" is indefinite and fails to 
distinctly claim the relationship between the post section and the interlocking mating hole. 

In claim 28, the phrase "with interior diameter dl and gap si " is indefinite since the shape 
of the interlocking hook is not positively recited. 

In claim 32, the phrase "interlocking part with exterior diameter d" is indefinite since the 
shape of the interlocking part is not positively recited. 
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In claim 33, the phrase "generally representing a tailgate, sliding side, cargo, liftgate, and 
vehicle door" is indefinite. The phrase seems to claim the vehicle door to represent all of the 
listed structures at the same time. It is suggested that the word "and" should be changed to -or— 

In claim 33 the phrase "arranged to that door frame" in line 10 is indefinite for failing to 
particularly point out the relationship between the interlocking parts and the door frame. 

In claim 33 line 1 1, the phrase "interlocking mating part to the vehicle body" is indefinite 
for failing to particularly point out the structural relationship between the interlocking mating part 
and the vehicle body. 

In claim 33 line 12, the phrase "mechanisms to adjust to clearances of adjustable 
interlocking assemblies" is indefinite for failing to particularly point out what clearance between 
what parts is adjustable. 

In claim 33, lines 14-21, the phrase "wherein the interlocking in the event of any 

real collision and/or rollover" is narrative in nature and fails to distinctly point out the structure of 
the invention. 

Claim Rejections - 35 USC§102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless — 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371© of this title before the invention 
thereof by the applicant for patent. 

13. Claims 1, 2, 26-28, 31-34 are rejected, as best understood, under 35 U.S.C 102(b) as 

being anticipated by Pavlik. . 

Re claims 1, 33, and 34, Pavilk discloses an increased stiffness of vehicle structure 
comprising a main vehicle body having at least one door aperture, a mating vehicle door, a 
supporting door frame having at least two impact beams (25, 27), auxiliary parts and at least one 
window guide element, the door being hingedly secured to the vehicle body for pivotal movement 
between an open and a closed position, interlocking assemblies (28, 48) each of which include an 
interlocking part attached to the door frame and interlocking mating part attached to the vehicle 
body, and adjusting mechanisms to adjust clearances of the adjustable interlocking assemblies. 

Re claim 2, the vehicle part of the vehicle body receiving the interlocking parts is 
reinforced by a reinforcing element and a transverse girder (the roof) of the post sections of both 
vehicle sides. 

Re claim 26, the window guides are rigidly attached to the respective stiff window-guide 
elements. 

Re claim 27, the two window-guides are rigidly attached to the stiff window-guide 
element. 
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Re claim 28, the interlocking part comprises a mechanical connection element, and 
interlocking hook, a sleeve, a washer, and means to adjust the clearances between the mating 
interlocking parts (figure 5). 

Re claim 3 1, the washer is an integral part of a screw. 

Re claim 32, the exterior diameter of the washer is greater that the diameter of the spacer. 

Allowable Subject Matter 
14. Claims 3-25 and 28-32 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 1 12, 2 nd paragraph, set forth in this Office action and to include all of the limitations of 
the base claim and any intervening claims. 


Conclusion 

1 5. An examination of this application reveals that applicant is unfamiliar with patent 
prosecuting procedure. While an inventor may prosecute the application, lack of skill in this 
field usually acts as a liability in affording the maximum protection for the invention 
disclosed. Applicant is advised to secure the services of a registered patent attorney or agent to 
prosecute the application, since the value of a patent is largely dependent upon skillful 
preparation and prosecution. The Office cannot aid in selecting an attorney or agent. 

Applicant is advised of the availability of the publication "Attorneys and Agents 
Registered to Practice Before the U.S. Patent and Trademark Office. 99 This publication is for 
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sale by the Superintendent of Documents, US. Government Printing Office, Washington, 
D.C 20402. 

16. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Jason Morrow whose telephone number is (703) 305-7803. The examiner 
can normally be reached on Monday-Thursday from 7:30 AM to 5:00 PM. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-1 113. 

The fax phone number for the organization where this application or proceeding is 
assigned is (703) 305-7687. 
jsm 


April 6, 2000 


JASON MORROW 
PATENT EXAMINER 
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Door for a passenger car or truck 
Description 

5 The present invention relates generally to vehicle doors, more particularly, to window- 
guide elements in co-operation with interlocking assemblies of the vehicle members (see 
definition) in order to properly engage all series-connected doors with the vehicle roof and 
side rail (sill portion) arranged along the vehicle floor, all post sections (pillar portions) and 
the transition regions of passenger compartment in the event of arbitrary collision (front, 
10 side or lateral, rear collision and/or rollover (overturn), thereby protecting the passengers 
against ejection from the passenger compartment and substantially enhancing the survival 
chance and vehicular stiffness. 

The opposed prior art documents are below-mentioned, such as DE-OS 4342038 Al, DE- 
OS 2162071, DE 3103580 Al, US 3819228, EP 0423465 A, EP 0642940 A, EP 0659601 
75 A and DE 3726292 CI re£ to the German examination report of DE 19530219 of 09.09.96 
and PCT search report of 24.03.97. 

It is known in the prior art to provide interlocking (interengaging) assemblies to engage 
and to clamp the vehicle doors with the other vehicle members, thus enhancing the stiffness 

20 of vehicle side under load of the side impact force. However, all these conventional 
configurations do not take into account the failure of passenger protection due to 
disengagement (release) of the interlocking assemblies in the event of arbitrary collision [1 
to 5]. Most of the vehicles involved in the accident in these examples are German cars with 
the world-wide reputation offering for the best survival chance, which have always achieved 

25 good to best verdicts in the front crash tests. Volvo enjoys this reputation too. 

Disengagement of interlocking assemblies in the event of front, side or rear collision has 
always ended up, very deplorably, in fatal injuries of passengers after 

- being ejected from a German vehicle [1, 3] in Fig. 1 during the rollover, 

- the ejection of all four passengers from a German luxurious car [1, 2] during the rollover, 
30 whereamong one was instantly dead, after the front collision against a tree on a street of 

Wiesbaden-city, 

- the detachment of tailgate-door 8T resulting in the ejection of a boy from a minivan 
whose American car-manufacturer was fined $ 262.5 millions by the jury in South 
Carolina [1, 5], 

35 - being subjected to the intrusion of deformed driver-door of another German luxurious 
car [1], Despite the use of crowbar and welding burner to forcefully open the driver 
door, which was overstressed, hence, clamped with the passenger compartment (cell), 
for the purpose of first aid, all help for the driver was too late. 
The following problem cases 

40 I. large tolerances due to manufacturing and assembly, 
EL analogy, 

HI. load cases according to Technical Mechanics in real front and side collision and 
IV. wrong assumption idealized (specified) for a single load case of the prior art 
substantiate the release of free connection of interlocking assemblies of door locks and 
45 impact elements, as noted hereinafter: 


1 

-2- 


Problem case I: Recently in automotive industry, great efforts have been made to achieve 
(finish) an uniform (constant), small contour clearance between the outer door-contour 
"abcde" of vehicle door 8, 8B and the door aperture 20.1, 20.1B, 20.1T, 20.1x of passenger 
compartment in Fig. 1, 17, 18 in order to minimize flow noise and, particularly, to yield an 
5 attractive design. Sales success is determined by the overall impression of design. In the 
state of assembly the contour clearance e.g. of AUDI ® vehicles is 2.5 mm and VW Passat 
® vehicles 3.5 mm [8]. 

For the purpose of automatic assembly under the above-mentioned goal, a device ref to DE 

3726292 CI determining six reference points on the outer door-contour calculates the 
10 differences between the outer door-contour and the door aperture of passenger 

compartment in Fig. 18 by assembly, disassembly and assembly of the same vehicle door. 

Due to the small distances of overlaying coils denoted as w < 0.2 mm in Fig. 1 1, noises 

such as rattle etc. [7] occur at different oscillations when driving. This condition is 

comparable with the distances of engaging members to each other. 
15 Among the prior art the U.S. Pat. No 4,307,911 (DE 3 103580 Al), improving the U.S. Pat. 

No 3,819,228, shown in Fig. 10A, is chosen to outline the disengaging problem of 

- the engaging bolts 148, 128a to 128c, rigidly attached to the assembled vehicle door, 
which is supplied to the assembly line, and 

- the mating receptacles 198, 158a to 158c, rigidly attached to the passenger 
20 compartment, which is assembled at assembly line. 

In order to avoid expensive reworking at the assembly line, high reject quote and customer 
complaints due to disturbing noises [7] it is necessary to provide the design with large 
tolerances, substantially larger than the assembly- and locking tolerances between the stud 
298 and catch of door lock 248. Therefore, the adjusting device ref to DE 4342038 Al and 
25 new invention is necessary to reduce tolerances to minimum from outside. 

Problem case II: As exemplified in Figs. 11, 12, [6, 7], both end coils of compression-coil 
spring 19 are innerly guided by two spring seats 19.1. Their utmost outer nodes KNi and 
KN^d (not drawn) rest against both stops 19.3, where i represents the number of coils. 
Such guide embodiment corresponds to form-locking connection. To survey the rolling 
30 behaviour of end coil 19 on the lower spring seat 19.1 the end coil is idealized in elements 
by supporting springs in reference to the nodes and by the threshold value of the distance in 
the "state of rolling" s < 0. 1 mm. Fig. 12, [1 and 2] illustrate the rolling behaviour in regard 
to the FEM data and test data marked with M in dependence on F z = -790, -1000 and 3000 
N: 

35 - According to test data KN 2 to KN 5 roll on the spring seat at F z = -790 N, but in the state 
of disengagement at F z = -1000 and -3000 N. 

- According to FEM data the nodes in the following states are in dependence on F z : 

F z State of contact State of rolling 

- 108 KNi, KNis, KN 17 KNi - KN 3 , KN 10 - KN 18 

-250 KNi, KN 19 , KN 20 KNi, KN 15 - KN23 

-1415 KN b KN 17 , KN 19 , KN 20 , KN h KN 15 - KN35 
KN 30 , KN31, KN33, KN34 

Some of the interlocking assemblies in free connection are disengaged from each other on 
40 increase of impact energy. This is comparable with the disconnection of some elements of 
both end coils from the spring seats due to resilient property while the end coils roll thereon. 


Problem case HI: In order to idealize a vehicle in the undermentioned load cases the 
following assumptions must be specified: 

- let the front impact force 2F along the centre line of the car replace the uniform loading 
due to the impact energy. 

- let the structure of vehicle be replaced by two symmetric vehicle sides. 

Load case I in z-y plane in Fig, 5: The moment M x = H*h about the x-axis is replaced by a 
pair offerees Ha = (H*h)/l with the lever arm of 1. Employing the equilibrium condition for 
moments two forces of reaction are obtained: V A = (V*lc)/1 and Vb = -V A + V. Acting in z- 
direction with respect to the sign are three shear forces: -V, (Ha + V A ) and -(Ha + V B ). 
These forces exert bending moment along the y-axis imposed on the .vehicle side comprising 
all post sections, series-connected doors 8, 8JJ with impact elements and interlocking 
assemblies of those doors and post sections 

Load case n in z-x plane in Fig. 6: The force V exerts bending moment Mz* along the x- 
axis and rotating moment M y = V*b about the y-axis acts as torsional moment along the 
vehicle side. 

Load case III in x-y plane in Fig, 7: The A-post section is under load of rotating moment 
Mxy = -H*b. The vehicle side is subjected to bending moment Mxy along the y-axis and 
buckling force R 

Subjected to the total stress of bending moments M^, M^, Mzy, buckling force H and 
torsional moments M z> M y in the load cases I to III the vehicle side in Fig. 8 is deformed in 
real front collision [1, 2], 

By reversibly positioning the series-connected doors 8, 8B the same load cases are valid for 
real rear collision. 

Load case IV in x-y plane in Fig. 9: Under load of side impact energy S at impact angle a 

27° according to FMVSS 214 or in the event of real side collision the vehicle side is 

subjected to bending moment Mxys along the y-axis and lateral force S y . 

Load case V in z-x plane in Fig. 10: Under load of side impact energy S at impact angle y 

or in the real side collision against a highway column or tree the vehicle side is subjected to 

bending moment Mzxs along the z-axis and lateral force S 2 . 

The total stress consists of the stresses in load cases IV and V. 

Problem case IV: Among the four collision types, shown in Fig. 13 [9] the collision type 
U2 shows the highest percentage of severe and fatal injuries in side collision at the range of 
impact angle 0° < a < 90° against the driver door, as illustrated in Fig. 9. 

Problem case . V: With the exception of DE 4342038 Al, the release of free connection of 
interlocking assemblies of prior art is attributed to the following assumption for the ideal 
load case: 

- let the centre of vehicle door be subjected to side impact energy S with impact angles 
y=0°anda = 0° in Figs. 1, 1A, IB, lOAand 

- let free connection be valid for form-locking connection. 

The illusory assumption and reduction of the load cases I to V to simple loads account for 
the failure of passenger protection of the following vehicles in crash tests and real accident 
in Fig. 10A: 

- In a crash test [12] corresponding to collision type Ul in Fig. 13 the collision of the very 
high bumper of a sport-utility vehicle (j ee P) against the vehicle side of a test vehicle 
results in gaps between each vehicle door, totally deformed, and the respective door 
aperture 20.1, 20.1B of passenger compartment 20 and in collapse of the B-post section. 


» 


-4- 

- According to EP 0642940 Al (US. Pat. Nr. 5518290, DE 4330620) a catching hook 
148, fastened to the reinforcing element of vehicle door, should clamp into the a site 198 
of predetermined fracture, located on the B-post section, if that reinforcing element is 
deformed in side collision. Contrarily, one of the reinforced doors became detached from 

5 the passenger compartment of luxury car [1, 2] of the patent proprietor in the front 
collision to a tree, whereafter the detachment of all doors occurred in rollover. 

- When the side rail of a two-seater new expensive model [1, 3] in Fig. 1 collided against a 
column 22 of the central barrier in Fig. 13, the impact energy totally deformed the doors 
8, 8T, which became detached, thus allowing the ejection of all four passengers from the 

10 passenger compartment during the rollover of the vehicle. 

- According to EP 0423465A1 of proprietor, a German sport-car manufacturer building a 
classic, very expensive sport car [4], a stifFhook of reinforcing ledge 25.2, rigidly 
mounted to lower door frame 8.18, should engage with the thin mating panels of a 
reinforcing plate 25.1, rigidly attached along sill rail 18 in Fig. 1, 8, serving as sites of 

75 predetermined fracture. However, the compound assembly vehicle roof 17 & upper door 
frame 8.17 are subjected to lateral load F c . The lack of interlocking assemblies became 
obvious in the rollover of this classic sport car [4], which plunged seven meter 
downwards and crashed with vehicle roof 17 at a lower level of an underpass in 
Wiesbaden City thus totally deforming vehicle roof 17, body 20 and both upper door 
20 frames 8.17 during rollover, where the remaining energy was transmitted through both 
head rests, integrated into the respective vehicle seats, to the vehicle floor. 
Evidence for failure of the prior art, resulting in door detachment associated with passenger 
ejection and intrusion of vehicle members and/or power plant (drive assembly) associated 
with severe/fatal injuries, is listed in the 53-page report [1], submitted to the EU-; US-, 
25 German and Canadian Administration, for the purpose of minimizing injury-severity level, 
number of injuries and injury-related costs, over $ 1 billion per day, in real accidents of 
vehicles world-wide, some of which, having always achieved very good to best verdicts in 
the front crash tests, are German and Volvo cars known world-wide as the safest. A 
director of NHSTA [13] has confirmed the correctness of the theses and commitment 
30 therefor. 

In order to formulate in single terminology a generalized definition for the proper term is 
presented: 

Definition: Proper Term: 

"all series-connected one or arbitrary (generally) series-connected doors of 

doors" each vehicle side 

"girder" panel, shell, beam etc. according to FEM and Technical 

Mechanics 

"window-guide window-guides 6, 6B, 6.1, 6.2, 6.1B, 6.2B, 6.1a, 6.2a, 

elements" of vehicle 6.1 aB, 6.2aB 

doors 

"door cavity" space between the outer and inner panel of the door 

"door detachment" vehicle door becomes detached from the vehicle body 


engaging mating members of an interlocking assembly 
such as key & receptacle, engaging hook & engaging 
recess, engaging hole & engaging key or engaging hook 
& engaging rod 

engaging aperture, engaging slot, engaging oblong hole 

two vehicle mating members, such as vehicle door & 
vehicle roo£ vehicle door & side rail, vehicle door & 
peripheral edge (transition region), vehicle door & post 
section/s, vehicle door & vehicle door, vehicle door & 
vehicle body in engagement in the event of any collision 
and/or rollover 

As exemplified by US Pat. Nr. 3819228, the overall stylish impression spoilt by a bulky 
engaging bolt projecting through the inner panel and passenger compartment, will, 
doubtless, not be beneficial to sales. When stepping in or out of the passenger compartment 
while cleaning or repairing, the passenger can injury himself upon stumbling over this bulky 
engaging bolt. 

When closing the door, the danger of damage to clothing and injury to passengers, 

particularly when it is dark, is apparent. 

See problem case V and countermeasures in Chap. G, H and J. 

In side collision in Figs. 1, 1A the interlocking assemblies ref. to DE-OS 2162071 
comprising contour tongues 16.1 and contour grooves 16.2 should be in form-locking 
connection in order to clamp the vehicle door with side rail 18, vehicle roof 17 in Fig. 1A 
and B-post section. Without interlocking assembly at the B-post section, closing or opening 
of the door would be possible if the outer door-contour "abcde" were square. Regarding the 
recent contour design in Figs. 5 and 18 the line "ab" is curve-shaped, line "be" of front door 
inclined (P > 90°) or spatially curve-shaped and line "be" of rear door spatially S-shaped. 
Such contour design makes it impossible to close the door because the contour grooves 
16.2 cant against the contour tongues. 

In order to sustain large impact energy the contour groove must be reinforced by an element 
which, unfortunately, cannot be attached to the narrow upper window frame. 
See problem case V and countermeasures in Chap. H and J. 

Ref to EP 0659601 Al (US. Pat. No. 5297841) an arbitrary L-shaped reinforcing 
element with an engaging hook and engaging aperture is vertically fastened to the side panel 
of the first cargo door. In side collision the hook engages with the hole of the side rail and 
the stud of the second cargo door with the aperture of the first cargo door, similar to EP 
0423465 Al in Fig. IB. Contrary to EP 0423465 Al, DE 4342038 Al and the feature of 
window-guide elements with engaging members: 

- the vertically reinforcing element does not increase the bending stiflhess of the vehicle in 
longitudinal direction, 

- the hook as Achilles' heel and the other interlocking assemblies cannot withstand the 
lateral load in side collision. 


"mating parts of 
interlocking assembly 

"engaging hole" 
"compound assembly" 


Re£ to DE 4342038 Al the members of interlocking assembles 2.7 are arranged to both 
impact beams 1, 7, or IB, 7B and the respective post section and members of interlocking 
assemblies 5.6 to the frames 5,1, 5.2 of both hinges in Fig. 15. In arbitrary collision (front-, 
rear-, side collision and/or rollover) all vehicle doors are always in engagement with all post 
5 sections owing to the state of interlocking the members of interlocking assemblies 

adjustable from outside and/or blocking via locking pieces and/or interlocking thereof via 
permissible tolerances, thus increasing the stiflhess of vehicle as well as lowering the stress. 
See shortcomings in Chap. I. 

The tests for passenger protection are permanently becoming stricter and more 
10 comprehensive by FMVSS 214, EU-side crash test and the EU front crash test. In the 1st 
step of the EU front crash test the vehicle is crashed at 50 km/h against a 100% offset- 
barrier with an impact area having a 30° inclination and two vertical bars for anti-gliding 
thereof and in the 2nd step valid from the beginning of Oct. 98 the vehicle is crashed at 55 
km/h against a deformable 40% offset-barrier. 
15 Re£ to ADAC 9/1995 different states of deformation are reproduced in three crash tests of 
the involving vehicles of the same type crashed against 

- a very stiff barrier, 

- a deformable barrier and 

- another vehicle of the same type 

20 because the uniform load, deformable property of two colliding masses, impact condition 
etc. are different. 

In the both replies [10] to the inquiries and requirement to adjust the interlocking 
assemblies to permissible tolerances ref to DE 4342038 Al the Institute of Vehicle Safety 
(German NHSTA) has confirmed the ejection of the passengers from the passenger 
25 compartment due to the deficiencies of the conventional interlocking assemblies of the 

doors and the necessities to improve the boundary condition on the interlocking assemblies 
and door in order to preserve the door interlock and to distribute the impact energy. 

Accordingly, the principle object of the present invention is to overcome the deficiencies 
30 of the prior art by providing form-locking connection for interlocking assemblies having 
large tolerances, which are necessary in car manufacturing and door assembly, in order 
~ to protect passengers against ejection from the passenger compartment and/or intrusion 

of vehicle member and 

- to increase the vehicular stiflhess 

35 in the event of arbitrary collision. These interlocking assemblies are arranged to the 
corresponding compound assemblies (vehicle members & mating vehicle members). 
This principle and other objects of the present invention are accomplished by the following 
features (proposals): 

- form-locking connection by installing and adjusting engaging members from outside to 
40 permissible tolerances (clearances) to guarantee the state of interlocking of interlocking 

assemblies thereby ensuring the connection of the series-connected doors with all post 
sections, vehicle roof 17, vehicle frame fastened to two side rails 18 facing each other 
and passenger compartment 20 in arbitrary collision; 

- interlocking assemblies with adjusting device such as engaging holes & engaging keys 
45 15.1 to 15.5a, 15.7, 15.8, engaging hooks 15.6 & reinforcing rod 17.1d and engaging 

holes & engaging keys 30 to 37 in Fig. 1, 3, 3A> 4, 4A and 14 to 18; 

- window-guide elements to accommodate the engaging members; 

- space-saving, inexpensive design for engaging members; 
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- arrangement of engaging members in at least two operating planes of a compound 
assembly; 

- arrangement of engaging hole in a vehicle member for the purpose of force-locking 
accommodation of engaging key therein and 

5 - U-shaped housing to force-locking connect the engaging members with the engaging 
mating members of vehicle doors in juxtaposition. 

Despite the failure of the prior art in the event of real arbitrary side collision any 
modification and extra design for survival chance in real arbitrary collision will generate 
10 costs, R&D expenses and weight due to the use of other inventions. 
Summary of the advantages of the present invention: 

A) saving labour-time by installing and adjusting engaging members from outside the 
passenger compartment. 

B) low reject rate. 

75 C) space-saving, inexpensive design. 

D) dissimilar operating planes for each compound assembly to optimize the interengagement 
of its interlocking assemblies in association with energy absorption due to load cases in 
different planes. Figs. 14 to 18 illustrate a single compound assembly: window-guide 
element & B-post section with the interlocking assemblies: engaging keys 34 & engaging 

20 holes in z-x plane acting as the first operating plane, however, interlocking assemblies: 

engaging keys 32, 33 & engaging holes in z-y plane acting as the second operating plane. 
The permissible tolerances may be specified from "narrow" to "less narrow", thus cutting 
costs for the adjustment work. This feature of dissimilar operating planes is applicable 
too for both interlocking assemblies: engaging holes & 15.1, 15.2a and 15.2, 15.3 and 

25 15.4a, 15.5 etc. in Fig. 3. A row of the same engaging keys is operative in dissimilar 

operating planes by arranging a number of the same engaging keys 15.1 to the spatially 
inclined A-post section or of blocks 33 to the spatially inclined B-post section. In 
reference to the global xyz coordinate system the engaging key 15.2a & engaging hole is 
operative in an inclined plane. 

30 Because the hinge bolts of the front and rear doors have an operating direction in z-axis 
the arrangement of interlocking assemblies: engaging holes & blocks 31, 36 to one 
operating plane is sufficient. However, any additional arrangement of engaging holes & 
blocks 30, 35 improves the door interlock and substantially decreases fatal injuries in any 
real collision. 

35 E) minimizin g the R&D work by reducing FEM calculations, crash tests and by saving 

material due to the arrangement of interlocking assemblies in different operating planes. 

F) passenger protection for all collisions by a single construction, manufacturing, testing 
expenditure, assembly and material supply. 

G) exploitation of the transition regions 21, 21T, 21h, 21x of passenger compartment 20 
40 provided with isolation material 21.10 in Figs. 17, 18 due to the sites to accommodate 

engaging members and the continuous stress curve. The enlargement of the transition 
regions to a limited extent neither impairs the overall stylish impression nor obstructs the 
passenger from ingress to or engress from the passenger compartment. Those regions of 
all post sections are defined by the dotted lines "al", "bl", "b2" and "cl". 
45 H) overall stylish impression. As substitutes of the bulky engaging bolt ref. to US Pat. Nr 
3819228 small engaging members are inconspicuous, therefore making it possible to 
spread them out along the window-guide elements, thus lowering the stress. Due to this 
feature it is possible to arrange the engaging members 


- 30, 32, 35, 37 to the respective transition regions 21 of passenger compartment 20. 
Contrary to US Pat. Nr. 3819228 this feature won ! t endanger passenger when 
stepping in or out, furthermore, useful for passenger protection in side collision, 
particularly, according to collision types Ul and U2 in Fig. 13 as well as in front 

5 collision. 

- 15.2a, 15.2, 15.7 e.g. with screws M4 to the narrow window-guide element 6.3, 6.3B 
of upper door frame 8.15 to resolve the problem of the large, stiff contour groove ref 
to DE-OS 2162071. 

- 33, 34, 36 to the respective window-guide elements 6, 6B and auxiliary parts 6.7, 6.8 
10 in engagement with the reinforced B-post section without obstructing the operation of 

the seat belt 26.1 in Fig. 15. The fact, that no contact is made during the opening 
operation of series-connected vehicle doors, is demonstrated by the trajectories of 
both outer points of the washer and of the door edges drawn with dotted lines. 

- 31 to the respective window-guide elements 6 and auxiliary parts 6.6a in engagement 
75 with the reinforced A-post section. 

I) less stress to solve the problem of total deformation. By means of arrangement of 
interlocking assemblies in multi-operating planes and increase of compound assemblies 
such as vehicle door & vehicle roof 17, vehicle door & side rail 18, vehicle door & post 
section(s) and vehicle door & passenger compartment 20 more vehicle members in 
20 compound construction are involved in energy absorption in different load cases in the 
event of arbitrary collision. 

In conjunction with DE 4342038 Al the structural stiflhess reaches the maximum. 
Beyond doubt, the advantage of members of interlocking assemblies 2.7, 5.6 & engaging 
holes is due to the further exploitation of the very stiff impact beams 1,7 to house the 
25 engaging members. Because the other compound assemblies such as vehicle door & side 
rail and vehicle door & vehicle roof are not equipped with interlocking assemblies this 
single arrangement of one compound assembly in mid region is insufficient in the event 
of real arbitrary collision, therefore endangering the passengers in the following state of 
deformation 

30 - intrusion of vehicle roof into the passenger compartment and of the upper and lower 
door frame 8.17 and 8.18, thus squashing the passengers and 

- buckling of the upper portion of the A-post section, total deformation of the upper 
door frame, buckling of vehicle roof 17 and buckling of side rails 18 in Fig. 8. 

In order to avoid the above-mentioned state a number of engaging holes & engaging 
35 keys 30 to 37 is arranged in the regions above, below of the impact beams 1, 7 and 

therebetween by eliminating those interlocking assemblies 2.7, 5,6. 

When the non-adjustable engaging members 5.6 of the door hinges in x-z operating 

plane are replaced by a number of interlocking assemblies 15.1, 15.2a, 15.4, 30, 31 in 

several operating planes, the total stress of the compound assemblies: A-post section & 
40 vehicle door along the z-axis is uniform and lower due to stress distribution, thereby 

preventing to a certain extent the A-post section and vehicle door from total deformation 

in Fig. 8. 

J) protection the passengers against ejection from the vehicle involved in the accident and 
against total deformation of the vehicle ref. to problem case V, where the doors are less 
45 deformed. This failure is solely resolved by interlocking of the following interlocking 
assemblies governed by the permissible tolerances: 
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- engaging holes & engaging keys 15.3, 15.3a, 15.5a, 15.5 thanks to the U-shaped 
housings 17.3, 18.3, whose deformation causes a constrained deformation of the 
juxtaposed vehicle doors, vehicle roof and side rails, 

5 - engaging holes & engaging keys 32, 33, 34, 30, 15.4, 15.4a thanks to force-locking 
accommodation of the engaging keys in the engaging holes and arrangement of the 
pairs in dissimilar operating planes (Chap. D); and/or 

- engaging hooks 15.6 & reinforcing rod 17.1d for both compound assemblies such as 
juxtaposed vehicle doors & side rail and juxtaposed vehicle doors & vehicle roo£ so 

10 that the deformation of the side rail and vehicle roof causes a constrained deformation 

of the juxtaposed vehicle doors; and 
by force transmission into the other vehicle side by means of transverse girders 17.2, 
17.2b, 17.2c, 17.2d, 18.2 of vehicle roof and side rails, thus force-locking connecting all 
post sections facing each other. Fatal injuries and total deformation in any real collision 

15 are minimized by the energy distribution and the increase of energy absorption. 

K) passenger protection by door interlock in rear collision. Detachment of rear door and 
driver door in rear collision occurs due to the lack of door hinges and interlocking of 
engaging members of doors and post sections. For the purpose of door interlock the 
properties offeree transmission and of interlocking of engaging members are improved 

20 by the connection of rear door 8B with the C-post section in association with the 
attachment of 

- auxiliary part 6.5C, adapted to the outer door-contour to the parts of rear door, 
having engaging holes to engage with engaging keys 37 in Figs. 14, 18 and 

- engaging keys 33, 34 to window-guide element 6B. 

25 The features of vehicle door are, doubtless, suitable for tailgate door 8T, sliding side door, 
liftgate door cargo door, trunk cover 8x in Fig. 18, hood 8h in Fig. 1, series-connected 
doors, e.g. three vehicle doors with four post sections of large van. 

The invention will be described, by way of example only, with the reference to the 
accompanying drawings, in which: 
30 Fig. 1 is a side view of vehicle side, impact beams, engaging keys, engaging hooks, 
window guides and window-guide elements (reinforcing elements). 
Fig. 1 A is a cross-sectional view of a vehicle door engaging with a roof and side rail ref 
to DE-OS 2162071 in side collision. 

Fig. IB is a cross- sectional view of a vehicle door engaging with a side rail ref. to EP 
35 0423465 Al in side collision. 

Fig. 2 is a side view of an U-shaped window-guide element, the position of engaging 
keys 15.7, 15.8 and of an additional window-guide element 6.4, 6.4B. 
Fig. 2A is a side view of an U-shaped window-guide element, the position of engaging 
keys 15.7. 

40 Fig. 3 is a perspective view of a front door frame with both window guides, both 

respective window-guide elements and interlocking assemblies of the 1st embodiment. 
Fig. 3 A is a cross-sectional view of an engaging key with adjusting device. 
Fig. 4 is a perspective view of interlocking assemblies engaging hooks & reinforcing rod 
of the 2nd embodiment. 

45 Fig. 4A is a cross-sectional view of the engaging hook with adjusting device and of the 
reinforcing rod. 

Fig. 5 illustrates a load case I in z-y plane in front collision of vehicle. 
Fig. 6 illustrates a load case II in z-x plane in front collision. 
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Fig. 7 illustrates a load case m in x-y plane in front collision. 
Fig. 8 is a state of total deformation of vehicle at displacement v in front collision. 
Fig, 9 illustrates a load case IV in x-y plane in side collision of vehicle. 
Fig. 10 illustrates a load case V in z-x plane in side collision. 
5 Fig. 10A illustrates the mating parts of interlocking assemblies ref to U.S. Pat. No 

4,307,91 1 (DE 3 103580 Al), both mating parts of a door lock, the general force Fi or Si 
in the event of front or side collision and a highway column. 
Fig. 1 1 is a view of a compression-coil spring on a lower spring seat. 
Fig. 12 illustrates the projection of the end coil and spring seat in a plane, the test data 
10 and FEM data of an end coil rolling on the lower spring seat in dependence on load. 

Fig. 13 illustrates four collision types Ul to U4 ref. to the research work of Technical 
Vehicle Office. 

Fig. 14 is a perspective view of interlocking assemblies of the 3rd embodiment 
comprising a front door frame having a single window-guide element and a rear door 

75 frame having a single window-guide element to engage with the post sections. 

Fig. 15 is a cross-sectional view of the series-connected doors in engagement with the 
A-, B-post section and of the passenger compartment along the line D-D in Fig. 14. 
Fig. 16 is a side view of the series-connected door frames without window pane in 
engagement with the B-post section according to arrow E in Fig. 14. 

20 Fig. 17 is a perspective view of interlocking assemblies of the 4th embodiment 

comprising a front door frame having a single window-guide element in engagement with 

the transition regions of passenger compartment. 

Fig. 18 is a side view of the transition regions of passenger compartment. 

In Fig. 3 the 1st embodiment consists of interlocking assemblies, whose engaging 
25 members are attached to two window-guide elements of vehicle door and whose engaging 
mating members to the A- and B-post section, vehicle roof and side rail 

In Fig. 4 the 2nd embodiment consists of an interlocking assemblies, whose engaging 
hooks are attached to two window-guide elements of each vehicle door and whose 
reinforcing rod to the vehicle roof and all post sections. The reinforcing rod serves to 
30 reinforce the vehicle roof and to aid positioning at the assembly thus cutting costs. 

However, this embodiment needs space, which is available in large cars, trucks and vans. 

In Figs. 14 to 16 the 3rd embodiment consists of interlocking assemblies, whose 
engaging members are attached to a window-guide element of each vehicle door 8, 8B and 
whose engaging mating members to the A-, B-post section and respective reinforcing 
35 elements 21.3, 21.3B of transition regions 21 of passenger compartment 20. The engaging 
keys 30 to 37 & engaging holes can arbitrarily be attached to vehicle doors, post sections 
and passenger compartment. After welding the reinforcing element 23 to the inner region of 
B-post section the engaging holes are machined. 

The 4th embodiment consists of 
40 - interlocking assemblies 30 & 6.5, 35 & 6.5B and other interlocking assemblies 32 & 6.9, 

37 & 6.9B (6.9, 6.9B identical to 6.5) in Fig. 17, 
- transition regions of passenger compartment 20 and the enlarged transition regions 

defined by the dotted lines "al", "bl", H b2" and "cl" along the post sections to house the 

engaging keys 30, 32, 35, 37 in Fig. 18, 
45 - two compound assemblies such as transition regions of passenger compartment 20 & 

window-guide element 6 of front door 8 and transition regions of passenger 

compartment 20 & window-guide element 6B of rear door 8B and. 
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- engaging keys 30, 32, 35, 37 rigidly attached to the respective reinforcing elements 21.1 
to 21.5, 21. IB to 21.5B of transition regions of passenger compartment 20. The welding 
of reinforcing elements to the transition regions opposite the vehicle doors has the 
advantage of using only a single element such as 21.4, 21. IB. Those elements can be 

5 arranged between both panels of passenger compartment. The reinforcing element 21.5B 
is welded to the transition region and rear wheel case. The same reinforcing method can 
be employed to arrange a similar element 21.1 in the transition region and to the front 
wheel case. 

According to the description of DE 4342038 Al a door frame of vehicle door can be 
10 assembled, without door girder and reinforcing elements, from at least two impact beams 
provided with interlocking assemblies and at least one window-guide element 6, 6B, 6.1, 
6.2, 6.1B, 6.2B, 6.1a, 6.2a, 6.1aB, 6.2aB. As is customary, the window guides 6.1, 6.2, 
6.1B, 6.2B in Figs. 1 and 3 are made from U-shaped thin panel As reinforcing elements 
the window-guide elements are of higher-grade tensile strength 6.1a, 6.2a, 6.1 aB, 6.2aB to: 
75 - reinforce the U-shaped window guides of metal sheets, 

- receive engaging members such as engaging hooks, engaging keys and/or engaging holes 
(apertures) and 

- receive auxiliary parts 6.5, 6.5B, 6.6a, 6,6b, 6.7a, 6.7b, 6.8, 6.9 (not drawn) as 
structural element with higher-grade tensile strength. 

20 The following auxiliary parts are fixedly attached 

- 6.8, 6.9 to the front faces of both impact beams IB, 7B and window-guide element 6B, 

- 6.6b, 6.7b to window-guide element 6 and impact beams 7 and 

- 6.6a, 6.7a between both impact beams 1, 7 and window-guide element 6. 

Both window-guide elements are replaceable by an U-shaped stiff window-guide element 6, 
25 6B in Figs. 2, 2A, 14 to 17. Less stiff elements 6.3, 6.3B are normally made of panel. 

Alternately, very stiff window-guide element 6.3, 6.3B serves to receive the window pane 
and engaging keys 15.7. 

Window-guide element 6, 6B provided with window-guide element 6.3, 6.3B in the door 
cavity in Fig. 2 A have open ends. To maximize the stiflhess of window-guide element 6, 6B 
30 both ends are force-locking connected with each other by window-guide element 6.4, 6.4B 
in the door cavity in Figs. 2, 14 to 17: 

- after the window pane has been inserted, or 

- by having flat profile in Figs. 14, 15, 17 for the purpose of receiving window pane 60, 
60B in Fig. 15. Later on, this window pane must be supported against falling down by 

35 securing parts. 

The window-guide element 6.4, 6.4B is useful for accommodation of engaging members 
15.8. 

If extraneous weight is not that important for heavy cars, trucks and vans, the following 
goals for independent parts are applicable: 
40 - the window-guide element fastened to the impact beams as reinforced door frame to 
receive engaging members and 

- the window guides of panel to guide and receive the window pane. 

To clamp with the engaging mating members the following engaging members are attached: 

- 15.1, 15.2, 15.2a, 15.3, 15.3a, 15.4, 15.4a, 15.5 and 15.5a along the vehicle roof, side 
45 rail and post sections, ^ 

- 15.3, 15.3a and/or 15.5, 15.5a to the common post section of the juxtaposed vehicle 
doors e.g. B- and C- post section of 6-door vans, 

- 30 and 31 to the A-post section, 
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- 33, 34, 35 and 36 to the common post section of the juxtaposed vehicle doors, 

- 33 and 34 to the C-post section, 

- 15.7 replaced by at least one engaging key 15.2, 15.2a, 15.4, 15.4a, 30 to 37 along the 
vehicle roo£ 

5 - 15.8 replaced by at least one engaging key 15.2, 15.2a, 15.4, 15.4a, 30 to 37 along the 
side rail. 

By means of this design engaging keys 15.1 can arbitrarily be attached to the post section 
equipped with door hinges. 

In the following embodiments in Figs. 3, 4, 14 to 18 the connection of all series-connected 
10 doors with vehicle roof 17, passenger compartment 20, vehicle frame fastened to two side 
rails 18 feeing each other and with the respective post sections in any collision is ensured by 
perfect engagement of the following engaging keys 15.1 to 15.5a, 30 to 37 with engaging 
holes (engaging apertures) and/or of the following engaging hooks 15.6 with reinforcing 
rod 17.1d: 

75 - engaging key 15.1, bolted to a reinforcing element of the L-shaped A-post section, with 
the engaging oblong hole of window-guide element 6.1a. This A-post section is welded 
to reinforcing panel 17.1c arranged along the vehicle roof and to transverse girder 17.2d 
of both facing A-post sections of both vehicle sides. This feature is applicable for 
window-guide element 6.2a, 6*laB, 6.2aB in association with the B- or C-post section. 

20 - engaging key 15.2a, bolted to block 6.11 of window-guide element 6.1a, with the 

engaging oblong hole of reinforcing panel 17.1 arranged along the vehicle roof. This 
panel is welded to reinforcing plate 17.2a of the L-shaped A-post section and to 
transverse girders 17.2, 17.2b of both facing A-post sections. To cut costs the 
reinforcing plate 17.2a can act as transverse girder by eliminating parts 17.2, 17.2b. 

25 These features are applicable for window-guide element 6.2a, 6.1aB, 6.2aB in 
association with the B- or C-post section. 

- engaging key 15.2, bolted to window-guide element 6.2a, with the engaging hole of 
reinforcing panel 17.1a arranged along the vehicle roof This feature is applicable for 
engagement of engaging key 15.2 bolted to window-guide element 6.1a, 6.1 aB, 6.2aB 

30 with the engaging hole. 

- engaging key 15.3 and engaging key 15.3a, bolted to the legs of U-shaped housing 17.3, 
with the engaging apertures of window-guide elements 6.2a, 6.1aB. As connection 
element between the B-post section and the vehicle roof this U-shaped housing in the B- 
post section is welded to reinforcing panel 17.1b arranged along the vehicle roof and to 

35 transverse girder 17.2c of both facing B-post sections of both vehicle sides. 

- engaging key 15.4, bolted to the reinforcing plate of reinforcing panel 18.1 arranged 
along the side rail, with the engaging hole of window-guide element 6.1a. This feature is 
applicable for window-guide elements 6.2a, 6.1aB, 6*2aB. 

- engaging key 15.4a such as pin e.g. ref to DIN660, fastened to the reinforcing plate of 
40 reinforcing panel 18.1a arranged along the side rail, with the engaging hole of window- 
guide element 6.2a. 

- engaging key 15.2a in x-y operating plane as substitute for engaging key 15.4, 15.4a or 
15.8. 

- engaging key 15.5 and engaging key 15.5a, bolted to the legs of U-shaped housing 18.3, 
45 with the engaging apertures of window-guide elements 6.2a, 6.1aB. As connection 

element between the B-post section and the vehicle frame this U-shaped housing in the 
B-post section is welded to reinforcing panel 18.1b arranged along the vehicle frame and 
to transverse girder 18.2 of both facing B-post sections of both vehicle sides. The belt 
case 26 can be housed in U-shaped housing 18.3. 
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- engaging hooks 15.6, bolted to window-guide elements 6.1a, 6.2a, 6.1 aB, 6.2aB, with 
the reinforcing rod 17.1d arranged along the vehicle roof or side rail in Fig. 4. This rod 
is welded to transverse girders 17.2e, 17.2f, 17.2g of both A-, B- and C-post sections. 

- engaging keys 30, 32, 35, 37, bolted to the respective reinforcing elements 21.3, 21.5, 
5 21.3B, 21.5B of the bottom transition regions of passenger compartment 20 in Figs. 14 

to 18, with the corresponding engaging holes of auxiliary parts 6.5, 6.5B which are 
rigidly attached to the respective window-guide elements 6, 6B and the respective 
auxiliary parts 6.6b, 6.7b, 6.8, 6.9 (not drawn due to similarity to 6.7b). 

- engaging keys 30, 32, 35, 37, bolted to the respective reinforcing elements 21.1, 21.4, 
10 21. IB, 21.4B of the top transition regions of passenger compartment 20, with the 

corresponding engaging holes of auxiliary parts 6.5, 6.5B which are rigidly attached to 
the respective window-guide elements 6, 6B. 

- engaging keys 30, 35, bolted to the respective reinforcing elements 21.2, 21.2B, which at 
halfway up location are fixed to the post-section-transition regions of passenger 

15 compartment 20, with the corresponding engaging holes of auxiliary parts 6.5, 6.5B 
which are rigidly attached to the respective window-guide elements 6, 6B and the 
respective impact beams 1, IB. 

- engaging keys 31, bolted to auxiliary part 6.6a of window-guide element 6, with the 
engaging holes of (machined in) the reinforced A-post section in Figs. 14 to 16. 

20 - engaging keys 36, bolted to auxiliary part 6.8 of window-guide element 6B, with the 
respective engaging holes of the B-post section reinforced by reinforcing element 23. 

- engaging keys 33, bolted to window-guide element 6, with the respective engaging holes 
in the reinforced B-post section. Similarly, the engaging keys 33 can be attached to 
window-guide element 6B and the respective engaging holes of the reinforced C-post 

25 section. In Fig. 16 a washer 15.13 with radial teeth serves as part of engaging key 33 to 
improve the engaging with the inner region of the reinforced B-post section in arbitrary 
collision. As an integral part of a screw ref. to DIN 93 1 Form Z the washer won't 
become loose on assembly. 

- engaging keys 34, bolted to auxiliary part 6.7a of window-guide element 6, with the 

30 respective engaging holes of the reinforced B-post section. Similarly, the engaging keys 
3e can be attached to auxiliary part 6.9 of window-guide element 6B and the respective 
engaging holes of the reinforced C-post section. 
It is possible to arrange 

- several pairs of engaging keys 15.3, 15.5 to the legs of U-shaped housing 17.3, 18.3 and 
35 - several engaging keys 30, 32, 35, 37 with the same feature in the enlarged transition 

regions of passenger compartment 20 defined by the dotted lines "al", "bl", "b2" and 
"cPinFig. 18. 

By applying the associative rule for the arrangement of each interlocking assemblies the 
attachment of engaging key and hole to the corresponding parts is reversible. 
40 By welding a reinforcing plate to the surface of the site of engaging member a structural 
reinforcement is achieved. If extraneous weight is insignificant for heavy vehicle like truck 
or van, replace reinforcing panel by beam or beam-rod. 

Costs can be cut by using mechanical connecting parts, particularly standard parts like 
washer ref. to DIN125, hexagon socket head screw ref to DIN912 etc. This is exemplified 
45 by engaging key 15.4a as rivet ref to DIN660. With the exception of 15.4a each engaging 
key 15.1 to 15.5a, 30 to 37 comprises a screw 15.14, a sleeve 15.11, a number of washers 
built into one spacer 15.12 and a washer with a large exterior diameter 15.13 illustrated in 
Figs. 3A, 14 to 18. 
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Due to bigger clearances the most inexpensive engaging key 15.4a in association with the 
other engaging keys 15.1 to 15.5a is suited for engagement with the respective engaging 
holes. However, for perfect interengagement at low cost by limited use of the interlocking 
assemblies, the provision with engaging keys 15.1 to 15.8, 30 to 37 without engaging key 
5 1 5.4a is ultimately necessary. 

In order to form-locking connect and ensure perfect interengagement between engaging key 
and engaging hole (aperture) a small tolerance zone in Figs. 3 A, 14 to 18 must be preserved 
by: 

- correcting the length of spacer 1 by removing or adding several washers and/or 

10 - assembling a sleeve with exterior diameter d, washer with exterior diameter D and/or 
spacer with diameter dR chosen from the stock of the sleeves, washers and/or spacers 
with different diameters. 

Each engaging hook 15.6 in Figs. 4 and 4A comprises a hook 15.20 with interior diameter 
di and gap Si smaller than di 5 a screw 15.21, a number of washers built into one spacer 
75 15.22, a coil-spring washer 15.24 and a nut 15.25. The symbols s i? di and 62 are indicated in 
Fig. 4A. In order to ensure perfect interengagement between the engaging hooks and 
reinforcing rod 17.1d with diameter d2 smaller than Si a small tolerance zone in Fig. 4A 
must be preserved by: 

- assembling a hook with gap Si chosen from the stock of the hooks with different gaps; 
20 - assembling a rod with diameter d2 chosen from the stock of the reinforcing rods with 

different diameters; 

- positioning the centres of the hook hole and the reinforcing rod out of alignment; and/or 

- correcting the distance li by removing or adding several washers of spacer. 

25 Literatur from the car industry: 

[I] 53-page report of 2nd version "A million injuries and $ billion loss per year due to 
failure of prior art and insufficient R&D work" by Go 

[2] Police accident report of July 31, 1996 and Wiesbadener Tagblatt of Aug. 1, 1996 
30 [3] Police accident report of Nov. 21, 1994 

[4] World-wide safest, over DM 140000 expensive German sport car 
[5] Frankfurter AUgemeine Zeitung of Oct. 10 and German Boardcasting Station ARD on 
Oct. 9, 1997 

[6] Problematik der Auslegung von Schraubendruckfedem unter Beriicksichtigung des 
35 Abwalzverhaltens (Go, Automobil-Industrie 3/82, pp 359-367) 

[7] Zum Schwingungsverhalten von Schraubendruckfedem (Go, ATZ 84 (1982), pp 223- 
226) 

[8] Auto Motor and Sport issue 18/1996 pp. 28 "Neue Qualitat in der Optik: 3.5 mmbreite 

Spake" stated by VW CEO Dr. -Ing. Ferdinand Piech. 
40 [9] Research work "Vehicle Safety in 1990s" ("Fahrzeugsicherheit 90") by Institute of 

Vehicle Safety (German NHSTA), a Dept. of German Insurers Association, in Munich 
[10] Replies of Institute of Vehicle Safety dated Feb. 17 and March 16, 1995 

[II] ADAC issue 9/1995 
[12] ADAC issue 10/1996 

45 [13] NHSTA's letter of a director of Nov. 24, 98 to [1] 
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Claims 

1. A door for a passenger car or truck equipped with a door frame comprising 
- at least two impact beams (1, 7, IB, 7B) and 

5 - at least one window-guide element (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 6.1a, 6.2a, 6.1aB, 
6.2aB) to guide and receive a window pane, 
where 

* the following interlocking assemblies such as engaging holes & engaging keys (15.1 to 
15.5a, 15.7, 15.8, 30 to 37) and engaging hooks (15.6) & reinforcing rod (17.1d), with 

10 the exception of engaging member (15.4a), are equipped with adjusting device to adjust 
to permissible tolerances or clearances and 

* the vehicle is equipped with the following compound assemblies such as vehicle door & 
vehicle roof (17), vehicle door & side rail (18), vehicle door & post section(s), vehicle 
door (8) & vehicle door (8B) and vehicle door & transition region (21, 21T, 21h, 21x) 

75 of passenger compartment (20), 

wherein the adjustable interlocking assemblies such as engaging holes & engaging keys 
(15.2, 15.2a, 15.4, 15.7, 15.8) are defined by 

a) a number of engaging members arranged to vehicle roof (17) and side rail (18) and 

b) the engaging mating members arranged to the window-guide element, 
20 wherein 

c) the interlocking assemblies are in form-locking connection, when vehicle door is closed, 
by the adjusting device to adjust to the permissible tolerances 

d) for the purpose of perfect interengagement in the state of deformation in the event of real 
arbitrary collision and interlocking due to the increase of impact energy, so that all 

25 vehicle doors are 

- always interlocked to protect passengers against ejection from the passenger 
compartment and/or intrusion of a deformed vehicle member and 

- connected to vehicle roof (17) and side rail (18) of the vehicle frame to lower stress 
^ due to the increase of structural stiffness and the energy distribution. 

2. A door according to claim 1, characterized by arrangement of interlocking assemblies of 
a compound assembly: vehicle door & vehicle member in at least two operating planes. 

3. A door according to at least one of preceding claims, characterized by arrangement of 
35 a) the engaging member to vehicle roof (17) 

b) several engaging mating members to the upper part of the window-guide element and 
to define the adjustable interlocking assemblies: reinforcing rod (17.1d) & several engaging 
hooks (15.6). 

40 4. A door according to at least one of preceding claims, characterized by arrangement of 

a) the engaging member to side rail (18) 

b) several engaging mating members to the upper part of the window-guide element and 

to define the adjustable interlocking assemblies: reinforcing rod (17.1d) & several engaging 
hooks (15.6). 
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5. A door according to claim 2, characterized by arrangement of 

a) a number of the engaging members to a post section having a part of door lock and 

b) the engaging mating members to the window-guide element of vehicle door (8, 8B) 
adjacent to the post section 

5 to define the adjustable interlocking assemblies: engaging holes & engaging keys (33, 34) in 
two operating planes. 

6. A door engaging according to at least one of preceding claims, characterized by 
arrangement of 

10 a) at least one pair of the engaging members to both legs of U-shaped housing (17.3, 18.3) 
in the common post section of vehicle doors (8, 8B) in juxtaposition and 
b) the engaging mating members to both window-guide elements of the vehicle doors, 
to define the adjustable interlocking assemblies: engaging holes & engaging keys (15.3, 
15.3a, 15.5, 15.5a). 

15 

7. A door according to claim 6, wherein the U-shaped housing (17.3), connecting the 
vehicle doors, post section and vehicle sides, is 

- in force-locking connection with engaging members (15.3, 15.3a) of the vehicle doors in 
juxtaposition and 

20 - in force-locking connection with the common post section of the vehicle doors, 

reinforcing panel (17.1b) arranged along the vehicle roof and transverse girder (17.2c) of 
the common post sections of both vehicle sides facing each other. 

8. A door according to at least one of claims 6 and 7, wherein the U-shaped housing (18.3), 
25 connecting the vehicle doors, post section and vehicle sides, is 

- in force-locking connection with engaging members (15.5, 15.5a) of the vehicle doors in 
juxtaposition and 

- in force-locking connection with the common post section of the vehicle doors, 
reinforcing panel (18.1b) arranged along the side rail and transverse girder (18.2) of the 

30 common post sections of both vehicle sides facing each other. 

9. A door according to claim 2, characterized by arrangement of 

a) a number of the engaging members of interlocking assemblies to a post section, whereto 
the vehicle door is pivotally attached, and 
35 b) the engaging mating members to the window-guide element of the vehicle door adjacent 
to the post section. 

to define the adjustable interlocking assemblies: engaging holes & engaging keys (15.1, 31, 
36) in three operating planes. 

40 10. A door according to at least one of preceding claims, characterized by arrangement of 

a) a number of the engaging members of interlocking assemblies to the passenger 
compartment (20), and 

b) the engaging mating members to the window-guide element 

to define the adjustable interlocking assemblies: engaging holes & engaging keys (30, 32, 
45 35, 37). 


1 1. A door according to claim 8, wherein a belt case (26) is accommodated in U-shaped 
housing (18.3). 
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12. A door according to at least one of preceding claims, characterized by use of one stiff 
U-shaped window-guide element (6, 6B), both ends of which face the lower vehicle 
member and upper part of which faces the upper vehicle member for the purpose of 
accommodating their respective engaging members. 

13. A door according to claim 12, wherein both ends of stiff U-shaped window-guide 
element (6, 6B) are force-locking connected with each other by window-guide element (6.4, 
6.4B). 

10 14. A door according to at least one of claims 1 to 1 1, characterized by use of two stiff 
window-guide elements (6.1a, 6.2a, 6.1aB, 6.2aB) and the respective window guides (6.1, 
6.2, 6.1B, 6.2B). 

15. A door according to at least one of claims 1 to 1 1, characterized by use of one stiff 
75 window-guide element (6, 6B) and two window guides. 

16. A door according to at least one of claims 1 to 11, wherein the vehicle roo£ 
accommodating the engaging members, is reinforced by a reinforcing plate, reinforcing 

^ element and transverse girder of the post sections of both vehicle sides facing each other. 

17. A door according to at least one of preceding claims, wherein the engaging member 
comprising mechanical connection elements such as screw, rivet, washer, nut, pin, engaging 
rings etc. and 

- an engaging hook (15.6) with interior diameter di and gap Si or 

25 - a sleeve (15.11) of engaging key and a washer (15.13) with outer diameter D, 

is provided with the adjusting device to adjust the tolerances between that engaging member 
and the engaging mating member from outside the vehicle. 

18. A door according to claim 17, wherein the front region of washer (15.13) has radial 
30 teeth. 

19. A door according to at least one of claims 17 and 18, wherein the washer is an integral 
part of a screw. 

35 20. A door according to at least one of claims 17 to 19, wherein the sleeve (15.11) of 

engaging member with exterior diameter d is governed by the condition D > d > dR, where 
D is the exterior diameter of washer (15.13) and dR is the diameter of spacer (15.12). 

21. A door according to at least one of preceding claims, wherein the interlocking assembly 
40 comprises 

- an engaging hole arranged in window-guide element (6.1a, 6.2a, 6.1aB, 6.2aB) and 

- an engaging key (15.1) rigidly attached to a reinforcing plate of the post section, 
whereto the transverse girder (17.2d) and reinforcing panel (17.1c) arranged along the 
vehicle roof or side rail are rigidly attached. 

45 


22. A door according to at least one of preceding claims, wherein the interlocking assembly 
comprises 

- an engaging key (15.2a) rigidly attached to block (6.11) of window-guide element (6.1a, 
6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B) and 

5 - an engaging hole arranged in reinforcing panel (17.1) arranged along the vehicle roof or 
side rail, where the reinforcing panel (17.1) is rigidly attached to the post section and 

* to reinforcing plate (17.2a) and transverse girders (17.2, 17.2b) or 

* to reinforcing plate (17.2a). 

10 23. A door according to at least one of preceding claims, wherein the interlocking assembly 
comprises 

- an engaging hole arranged in reinforcing panel (17.1a, 18.1, 18.1a) arranged along the 
vehicle roof or side rail and 

- an engaging key (15.2, 15.4, 15.4a) fixed to window-guide element (6.1a, 6.2a, 6.3, 6.4, 
15 6.1aB, 6.2aB, 6.3B, 6.4B). 

24. A door according to at least one of preceding claims, wherein the compound assembly: 
vehicle door & vehicle member, which is vehicle roof or side rail, is provided with an 
interlocking assembly, in which 
20 - a reinforcing rod (17.1d) arranged along the vehicle member is fixed to two transverse 
girders (17.2e, 17.2f or 17.2f, 17.2g) and 

- at least two engaging hooks (15.6) are fixed to window-guide elements (6.1a, 6.2a, 6.3, 
6.4 or 6.1aB, 6.2aB, 6.3B, 6.4B). 

25 25. A door according to at least one of preceding claims, wherein the compound assembly: 
juxtaposed vehicle doors & vehicle member, which is vehicle roof or side rail, is provided 
with an interlocking assembly, in which 

- a reinforcing rod (17.1d) arranged along the vehicle member is fixed to transverse 
girders (17.2e, 17.2f, 17.2g) and 

30 - at least four engaging hooks (15.6) are fixed to window-guide elements (6.1a, 6.2a, 6.3, 
6.4, 6.1aB, 6.2aB, 6.3B, 6.4B). 

26. A door according to at least one of preceding claims, wherein the interlocking assembly 
comprises 

35 - an engaging hole arranged in auxiliary part (6.5, 6.5B) fixed to window-guide element 
(6, 6B) and 

- an engaging key (30, 32, 35) fixed to reinforcing element (21.1, 21.4, 21. IB) of the top 
transition region (21) of passenger compartment (20). 

40 27. A door according to at least one of preceding claims, wherein the interlocking assembly 
comprises 

- an engaging key (30, 35) fixed to reinforcing element (21.2, 21.2B) of the post-section- 
transition region of passenger compartment (20) and 

- an engaging hole arranged in auxiliary part (6.5, 6.5B) fixed to window-guide element 
45 (6, 6B) and impact beam (1, IB). 
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28. A door according to at least one of preceding claims, wherein the interlocking assembly 
comprises 

- an engaging key (30, 32, 35) fixed to reinforcing element (21.3, 21.5, 21.3B) of the 
bottom transition region of passenger compartment (20) and 

5 - an engaging hole arranged in auxiliary part (6.5, 6.5B) fixed to window-guide element 
(6, 6B) and auxiliary part (6.6b, 6.7b, 6.8). 

29. A door according to at least one of preceding claims, wherein an auxiliary part (6.5C), 
adapted to the outer door-contour, is arranged to the outer door-contour to window-guide 

10 element (6B) and impact beams (IB, 7B). 

30. A door according to at least one of preceding claims, wherein the interlocking assembly 
comprises 

- an engaging key (37) rigidly attached to reinforcing element (21.4B, 21.6B, 21.5B) of 
15 the post-section-transition region of passenger compartment (20) and 

- an engaging hole arranged in outer door-contour-shaped auxiliary part (6.5C). 

31. A door according to at least one of preceding claims, wherein the interlocking assembly 
comprises 

20 - an engaging key (31, 36) rigidly attached to auxiliary part (6.6a, 6.8) of window-guide 
element (6, 6B) and 

- an engaging hole arranged in the post section reinforced by reinforcing element (23) and 
adjacent to the window-guide element. 

25 32. A door according to at least one of preceding claims, wherein the interlocking assembly 
comprises 

- an engaging key (33) rigidly attached to window-guide element (6, 6B) and 

- an engaging hole arranged in the post section reinforced by element (23), provided with a 
^ stud (298) of door lock (248) and adjacent to the window-guide element. 

33. A door according to at least one of preceding claims, wherein the interlocking assembly 
comprises 

- an engaging key (34) rigidly attached to auxiliary part (6.7a) of window-guide element 
(6, 6B) and 

35 - an engaging hole arranged in the post section reinforced by reinforcing element (23), 
provided with a part of door lock and adjacent to the window-guide element. 

34. A door according to at least one of preceding claims, wherein a tailgate door (8T), hood 
(8h), sliding side- cargo door or trunk cover (8x) has the same features as the vehicle door. 

40 

35. A door according to at least one of preceding claims, characterised by use of metal, 
compound material, glass fibre reinforced material or non-metal material for material of the 
engaging member, window-guide element, auxiliary part, reinforcing element and U-shaped 
housing. 
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Abstract 

Thanks to the permissible tolerances and the arrangement of the adjustable interlocking 
assembly such as 

5 engaging keys (15.1 to 15.8, 30 to 37) & engaging holes and engaging hooks (15.6) & 
reinforcing rod (17.1d) 
to the following compound assemblies such as 

vehicle door (8) & vehicle door (8B), vehicle door & vehicle roof (17), vehicle door & 
side rail (18), vehicle door & post section(s) and vehicle door & transition regions (21, 
10 21T, 21h, 21x) of passenger compartment (20), 

these interlocking assemblies are interlocked in the event of arbitrary collision (front-, rear-, 
side collision and/or rollover or mass accident), thus resolving the failure of the prior art, 
increasing the structural stiflhess, 

- protecting passengers against ejection from the passenger compartment and/or intrusion 
75 of vehicle member such as vehicle roof or vehicle door, and 

- saving costs due to a single construction, manufacturing, testing expenditure, assembly 
and material supply to pass the EU- and US-Crash Tests. 

All the interlocking assemblies are suitable for the engagement of tailgate-, sliding side-, 
cargo door, hood or trunk cover with any vehicle member in any collision. 

20 


INCREASED STIFFNESS OF VEHICLE STRUCTURE IN ACCIDENT 

CROSS REFERENCE TO RELATED APPLICATIONS 

5 This is a continuation-in-part application of co-pending international application number 
PCT/DE 96/02120 (WO 97/18984, EP 0869878 Bl) filed Nov. 7, 1996 and claiming the 
priority of DE 195 43 706 Al filed Nov. 17, 1995. is revised and refiled. 

BACKGROUND OF THE INVENTION 

10 1. Field of the Invention: 

The present invention relates generally to vehicle doors and, more particularly, to 
interengaging assemblies which structurally integrate all vehicle doors, when closed, with 
the vehicle roo£ both side rails (sill portions) arranged along the vehicle floor, all post 
sections (pillar portions) and the flanges of door apertures of a vehicle body thereby 

15 distributing energy to all those vehicle members, lowering stress thereof preventing 

passenger ejection and enhancing survival chance in the event of any collision (front, side 
and/or rear collision) or rollover. 

2. Discussion of the Prior Art: 
In order to formulate in single terminology a generalized definition for the proper term is 
20 presented: 


Definition: 

Proper Term: 

"series-connected 

doors of one vehicle side are series-connected 

doors" 


"girder" 

panel, shell, beam etc. according to FEM and Technical 


Mechanics 

"window-guide 

window-guides 6, 6B, 6.1, 6,2, 6.1B, 6.2B, 6.1a, 6.2a, 

elements" of vehicle 

6.1aB, 6.2aB 

doors 


"door cavity" 

space between the outer and inner panel of the door 

"door detachment" 

vehicle door becomes detached from the vehicle body 

"mating parts of 

mating parts of an interengaging assembly such as key & 

interengaging 

receptacle, hook & recess, hole & key or hook & rod 

assembly 

"engaging hole" 

aperture, slot, oblong hole 

"vehicular couple" 

two mating vehicle members, such as vehicle door & 


vehicle roo£ vehicle door & side rail, vehicle door & 


flange (transition region) of vehicle body, vehicle door & 


post section/s, vehicle door & vehicle door in engagement 


in the event of any collision and/or rollover 


It is known in the prior art to provide interengaging assemblies to engage and/or clamp the 
vehicle door with the mating vehicle members, when the vehicle door is in closed position, 
25 thus distributing energy,, lowering stress whilst enhancing survival chance only in the event 
of either mid-front collision or side collision of type U2, one of four types shown in Fig. 13. 
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However, all these conventional configurations do not take into account the failure of 
passenger protection due to the following problem cases in conjunction with disengagement 
of the mating parts of interengaging assemblies from each other in the event of all types of 
real collision (any real collision) or real rollover: 
5 A Load cases I to V according to Technical Mechanics/FEM in real front, side and 
rear collision; 

B Wrong assumption of the prior art for the purpose of idealizing a general side energy 

S or Si to a single energy S x or S x i; 
C Analogy between the state of non-contact and disengagement; 
10 D Constant, small contour-clearance and assembly tolerance zones; 
E Large clearances of interengaging assemblies; 

El The first inventions of interengaging assemblies, huge production costs and fatal 

injury in real collision due to large clearances; 
E2 Large deformation of vehicle structure or door 8. 8B in real collision; 
15 E3 Large deformation of side rail 18 in real collision; 

E4 Large deformation of upper door frame 8.17 and vehicle roof 17 in real collision; 

E5 Intrusion of vehicle roof 17 in vehicle body 20 on real rollovers; and 

E6 Clamping assemblies or adjustable interengaging assemblies to resolve problem case 

E. 

20 

Problem case A: In order to idealize an impact force 2Fi, shown in Fig. 10A, imposed on a 
vehicle structure the following assumptions must be specified: 

- let the vehicle structure be idealized by two symmetric vehicle halves subjected to an 
front impact force 2F along the centre line. 

25 Load case I in z-y plane in Fig. 5: The moment M x = H*h about the x-axis is replaced by a 
pair of forces H A = (H*h)/1 with the lever arm of 1. Employing the equilibrium condition for 
moments two forces of reaction are obtained: V A = (V*lc)/l and V B = -V A + V. Acting in z- 
direction with respect to the sign are three shear forces: -V, (H A + V A ) and -(H A + V B ). 
Under load of these forces the vehicle side, comprising all post sections, series-connected 

30 doors 8, 8B reinforced by impact elements and interengaging assemblies of those doors and 
post sections, is subjected to the bending moment along the y-axis. 
Load case II in z-x plane in Fig. 6: The force V exerts bending moment along the x- 
axis and rotating moment M y = V*b about the y-axis acts as torsional moment along the 
vehicle side. 

35 Load case HI in x-y plane in Fig. 7: The A-post section is under load of rotating moment 
Mxy = -H*b. The vehicle side is subjected to bending moment M xy along the y-axis and 
buckling force H. 

Subjected to the total stress of bending moments M K , M^, Mzy, buckling force H and 
torsional moments M 2 , M y in the load cases I to m, the vehicle side, shown in Fig. 8, is 
40 deformed in real front collision. 

By reversibly arranging the series-connected doors 8, 8B the same load cases are obtained 
for real rear collision. 

Load case IV in x-y plane in Fig. 9: Under load of side impact energy S at impact angle a 
45 27° according to FMVSS 214 or in the event of real side collision the vehicle side is 
subjected to bending moment Mxys along the y-axis and lateral force S y . 
Load case V in z-x plane in Fig. 10: Under load of side impact energy S at impact angle y or 
in the real side collision against a tree or highway column 22, shown in Fig. 10A, 13, the 
vehicle side is subjected to bending moment M^s along the z-axis and lateral force S 2 . 
50 The total stress consists of the stresses in load cases IV and V. 
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Problem case B: The majority of the prior art is governed by the following assumptions; 

- let clearances between mating parts of an interengaging assembly be neglected and 

- let the load cases IV and V be idealized to a lateral energy S x > shown in Fig. 9, or S x i, 
shown in Fig. 10A, imposing on the centre of vehicle door, illustrated as collision type 

5 Ul, shown in Fig. 13, despite four collision types Ul to U4 and the collision type U2 
having the highest percentage of severe and fatal injuries. Nevertheless, car 
manufacturers and suppliers world-wide have adopted this idealized S x or Sxi in 
inventions e.g. U.S. Pat. No. 4,307,911, U.S. Pat. No. 5,806,917, U.S. Pat. No. 
5,5 18,290, whose shortcomings are mentioned in the following problem case E2. 

10 Problem case C: Ref to Figs. 1 1, 12 both end coils of compression-coil spring 19 are 

guided by two spring seats 19.1. Their utmost outer nodes KNi and KNEnd (not drawn) rest 
against both stops 19.3, where i represents the number of coils. To survey the rolling 
behaviour of end coil 19 on the lower spring seat 19.1 the end coil is idealized in elements 
by supporting springs in reference to the nodes and by the threshold value of the distance in 

75 the "state of rolling" s < 0. 1 mm. Fig. 12 illustrates the rolling behaviour in regard to the 
FEM data and test results marked with M in dependence on F z = -790, -1000 and -3000 N: 

- According to test results KN 2 to KN 5 roll on the spring seat at F z = -790 N, but in the 
state of non-contact at F z = -1000 and -3000 N. 

- According to FEM data the nodes in the following states are in dependence on F z : 

F z State of contact State of rolling 

-100 KN 1? KN l5 > KN 17 KN { to KN 3 , KN 10 to KN 18 

-250 KNi, KN 19 , KN 20 KNi, KN 15 to KN23 

-1415 KNi, KN I7 , KN19, KN20, KN,, KN 15 to KN35 

2Q KN 30 > KN31, KN33, KN34 

The state of contact (engagement) of mating parts of interengaging assemblies, idealized by 
nodes of the rolling end coils and mating elements of the spring, can be transformed into the 
state of disengagement, when the force increases. 

Problem case D: Recently in automotive industry, great eflForts have been made to achieve 
25 (finish) a constant (uniform), small contour clearance between the outer door-contour 

"abcde" of vehicle door 8, 8B and the door aperture of vehicle body 20, shown in Fig. 5, in 

order to minimize flow noise and, particularly, to achieve sales success in co-operation with 

an overall impression of attractive design. In the state of assembly the contour clearance e.g. 

of AUDI ® vehicles is only 2.5 mm and of VW Passat ® 3.5 mm. 
30 In order to meet the above-mentioned goal and to avoid rework or reject rate large 

assembly tolerances between the outer door-contour and the door aperture (opening) of 

vehicle body 20 must be designed. 

Problem case E: The door lock 248, rigidly attached to vehicle door 8, and the striker 298, 
rigidly attached to post section illustrated as B-post section in Fig. 10A of U.S. Pat. No 
35 4,307,91 1 representing the prior art, is provided with locking clearances in x-, y- and z- 
direction, thus ensuring the state of door locking and the normal operation of vehicle door. 
For the purpose of preserving the constant, small contour-clearance, 

- the position D a to D c of each key 128a to 128c, rigidly attached to vehicle door 8, and 
the position S a to S c of mating receptacle 158a to 158c, rigidly attached to lower stiff 

40 panel 156 of side rail 18; 

- the position D n of key 148, rigidly attached to vehicle door 8, and the position B„ of 
mating receptacle 198, rigidly attached to post section, 

must be provided with position-tolerances, larger than locking and assembly tolerances, in 
x-, y- and z-direction in order to avoid 


1. interference with the locking operation of door lock 248 to striker 298 when closing 
vehicle door 8; 

2. expensive reworking at the assembly line; 

3. customer complaints due to disturbing noises associated with the small distances of 

5 overlaying coils, representing the mating parts of interengaging assemblies, denoted as w 
< 0.2 mm, shown in Fig. 11; and 

4. high reject rate due to different references of coordinate system of vehicle door, finished 
by two to three suppliers and transported to assembly line, and of vehicle body 20, 
finished at the assembly line. Huge costs are necessary to computerize design data of 

10 vehicle door and structure in data files, which must be evaluated by innovative programs 
to minimize those position-tolerances and reject rate, however, under the condition of 
the constant, small contour-clearance. 

Problem case El: According to the prior art the taper-formed key 148 and the mating 
receptacle 198 should be in engagement or form-locking connection to ensure energy- 

15 transmission from one post section to the other. 

Because receptacle 198 and striker 298 are formed together in one piece, an adjustment of 
receptacle 198 changes the position of striker 298 to the door lock 248 as well as the 
clearance therebetween, which becomes too large or small. In order to properly latch and 
lock the vehicle door to vehicle structure the "interengaging" assembly is provided with 

20 large tolerance zones, thus violating the condition of the aforementioned feature. 

When a vehicle is laterally crashed by a truck, the key 148 can disengage from mating 
receptacle 198 due to large clearance so the remaining energy totally deforms the vehicle 
door, whose intrusion can fatally injure the driver. 
According to the prior art shown in Fig. 1A, contour tongues 16.1 should be in 

25 engagement with contour grooves 16.2 in order to integrate vehicle door 8, 8B into side rail 
18, vehicle roof 17 and B-post section in side collision. Without "interengaging" assembly 
of the vehicle door and B-post section, the normal operation of vehicle door would be 
possible if the outer door-contour "abcde" were square. Regarding the recent contour 
design, shown in Figs. 5 and 18, the line "ab" is generally curve-shaped, line "be" of front 

30 door upwardly inclined (0 > 90°) or generally curve-shaped and line "be" of rear door 
generally S- shaped, so contour grooves 16.2 would interfere with contour tongues 16.1 
when closing the vehicle door. Furthermore, to sustain large impact energy it is necessary to 
reinforce the wide contour groove by an element which, unfortunately, can't be attached to 
the narrow upper region of door frame 8.17. 

35 According to the U.S. Pat. No. 3,819,228 a bulky "engaging" bolt rigidly attached to a 
stiff inner panel of vehicle door 8 projects through a hole of a stiff element attached to side 
rail 18 when the door is in closed position. The problem of large tolerance zones remains 
unresolved. Moreover, the overall stylish impression spoilt by a bulky "engaging" bolt will, 
doubtless, not be beneficial to sales. When stepping in or out of the vehicle body while 

40 cleaning or repairing, the person can injure himself when stumbling over this bulky bolt. 
When closing the door the danger of damage to clothing and injury to passengers, 
particularly when it is dark, is apparent. 

Problem case E2: Under the load of force'Fj, shown in Fig. 10A, in an approx. 30° inclined, 
offset front collision against another car the vehicle structure, totally deformed, is deflected, 
45 in great extent, in the opposite x-direction and in the y-direction thus resulting in 

disengagement of the catching hook 148, rigidly attached to the impact beam 1, IB of 
driver-door, and the door lock 248 from the mating recess 198 and striker 298, all of which 
are rigidly attached to the B-post section, respectively, in association with the reduction of 
the distance between the A- and B- post section from 860 mm to 490 mm in the y-direction 
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and the collapse of passenger protection. Later on, the remaining energy totally deforms the 
driver-door too. If the car rolls over, the driver would be ejected thereout. 
In a real side collision of another car into a tree, great energy totally deformed the vehicle 
side whose intrusion fatally injured both passengers. Obviously, the lateral force, deviating 
5 from the idealized force Sxi, could not force catching hook 148 to penetrate into recess 198 
in order to define an "interengaging" assembly. 

Both real accidents resulting in severe/fatal injuries verify the shortcomings of any patent 
valid only for survival chance under load of an idealized force S X i, denoted by arrow A in 
Fig. 1 of U.S. Pat. No. 5,5 18,290. Taken as given, the mid region of door is secured to the 

10 B-post section by the "interengaging" assembly in an "idealized" accident, the upper, lower 
door frame 8.17, 8.18, the vehicle roof 17 and side rail 18 are overstressed due to lack of 
interengaging assemblies. Moreover, problem cases E3 to E6 remain unresolved. 

As exemplified by U.S. Pat. No. 4,676,524, a pair of vertically supporting window- 
columns, rigidly mounted in both vehicle doors 8 of a convertible car is in abutting, 

75 "engaging" relationship with both termini of upper member of cowl, when both vehicle 
doors are in closed position, owing to a pair of "interengaging" assemblies, each of which 
consists of 

1. a receptacle of the terminus of the upper member and a locking mating tip of key of the 
window-column pressing therein in the first embodiment; or 

20 2. a king-size hole of the terminus of the upper member and a mating key of the window- 
column having a mushroom-shaped head being in free connection therewith in the second 
embodiment 

for the purpose of enhancing survival chance on rollover. 
When the convertible car rolls over, 
25 1. great shear force fractures each locking tip of the key; or 

2. great impact energy totally deforms each "interengaging" assembly, whose key and king- 
size hole are in disengagement, 

thereby totally deforming the cowl and pair of window-columns. 
The stiffness of an open roof of a convertible car, merely supported by a pair of post 
30 sections in force-locking or free connection with one pair of small-size window-columns, is 

- very low, thereby resulting in fatality on a real rollover thereof; 

- lower than that of a rotatable, stiff rollover bar; 

- far lower than that of the closed roof 17 supported by two pairs of post sections and 

- substantially far lower than that of the closed roof 17 strongly supported by three pairs of 
35 reinforced post sections. 

Problem case E3: Due to great energy in a real side collision against column 22 of a central 
barrier, shown in Fig. 10A, 13, on a highway 

- large deformation of side rail 18 and rear section of a vehicle, opposite to x-direction, 
caused the disengagement of the driver's less deformed vehicle door 8 from vehicle 

40 structure and later on 

- the vehicle rolled over three times across the highway and down-hill, thus totally 
deforming vehicle structure, doors 8, tailgate-door 8T, out of which both rear passengers 
were hurled, and, alternately, opening and closing both vehicle doors 8, out of which 
both front passengers were hurled out. 

45 Grass 70 clamped between each post section and each vehicle door 8, shown in Fig. 8, was 
an evidence for the alternate opening and closing of both vehicle doors 8 during the 
rollovers. 

In a side collision of a car into a tree great energy totally deformed vehicle door 8 whose 
intrusion severely/fatally injured the passengers. 
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In a collision of another car into a hill great energy totally deformed the right side rail 18 
thus resulting in the disengagement of the door lock 248 and, if provided, interengaging 
assemblies too and later on totally deforming vehicle structure during rollover. The driver 
was hurled out of this car. 

5 Problem case E4: In front collision or crash test impact energy deforms, in general, upper 
door frame/s 8.17 outwards and vehicle roof 17 upwards, thereby creating a gap „o", shown 
in Fig. 8, and preventing front vehicle door/s 8, 8B and/or vehicle roof 17 from transmitting 
energy to vehicle body 20. 

Three different states of deformation are reproduced in three crash tests, conducted by 
10 ADAC, of the German vehicles of the same type 40 % offset crashed at the same speed of 
50 km/h against 

- a very stiff barrier, 

- a deformable barrier and 

- another vehicle of the same type 

75 because the uniform load, deformable property of two colliding masses, impact condition 
etc. are different. The gap „o " in three different sizes, shown in Fig. 8, verifies the above- 
mentioned thesis of non-transmission of energy. 

In side collision impact energy deforms, in general, upper door frame/s 8.17 inwards 
thereby inflicting injuries on head. 

20 Problem case E5: During the rollover of a car, impact energy totally deformed vehicle roof 
17 whose intrusion severely or fatally injured both front passengers, whose heads were, 
definitely, crushed by falsely deployed airbags, and the remaining energy totally deformed 
vehicle body 20 and doors 8, 8B, 8T, 8x. 

Problem case E6: Responsive to problem case E, a clamping assembly illustrated in Fig. IB 
25 comprises 

- a stiffhook of stiff ledge 25.2 rigidly mounted to lower door frame 8.18 and 

- a thin mating panel of a stiff plate 25.1, rigidly attached along sill rail 18, serving as a site 
of predetermined fracture. 

In excess of predetermined value in real side accident, the mating parts 25.1, 25.2 of 

30 interengaging assemblies are in the state of clamping to ensure the permanent engagement 
of lower door frame 8.18 with sill rail 18 in order to resolve the problem of passenger 
ejection. Load cases I to III, V and problem cases E2 to E5 remain unresolved. 
Furthermore, there is no space to house both mating parts 25.1, 25.2 in vehicle roof 17 and 
upper door frame 8.17 subjected to lateral load F c in real accident. The lack of 

35 interengaging assemblies became obvious on the rollover of a sport car, which plunged 

seven meter downwards and crashed with vehicle roof 17 at a lower level of an underpass in 
Wiesbaden City thus totally deforming vehicle roof 17, body 20 and both upper door frames 
8.17 during rollover, where the remaining energy was transmitted through both head rests, 
integrated into the respective seatbacks, to the vehicle floor, thereby reducing the AIS of 

40 both passengers. AIS is an international acronym of Abbreviated Injury Severity ranging 
from 0 (no injury) to 6 (fatality). 

Responsive to problem case E, adjustable and/or latching mechanisms are provided for 
interengaging assemblies, whose adjustable and/or latchable keys are bolted to the B- or C- 
post section, facing the termini of both reinforcing beams 1, 7 or IB, 7B, and whose mating 

45 receptacles are arranged thereto. Both plates 5.1, 5.2 of each hinge of vehicle door are 
provided with a rivet serving as key and an oblong mating hole. Owing to this feature load 
cases I to IV are resolved, but load case V and problem cases E3 to E5 remain unresolved. 
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Evidently, due to load cases I to V and all problem cases B, E, El to E5 "interengaging" 
assemblies of the remaining prior art are unsuitable for the purpose of energy-transmission 
and distribution by means of the integration of vehicle doors 8, 8B, 8T into the vehicle body 
20, in conjunction with five tolerance zones proposed by U.S. Pat. No. 5,297,841, U.S. Pat. 
5 No. 4,307,91 1 and eight tolerance zones proposed by U.S. Pat. No. 5,806,917. 


SUMMARY OF THE INVENTION 

10 Accordingly, the principle object of the present invention is to overcome the deficiencies 
of the prior art by providing engagement for interengaging assembly having large 
clearances, which are necessary in car manufacturing and door assembly, in order 

- to protect passengers against ejection from the vehicle body and/or intrusion of vehicle 
member and 

15 - to increase the vehicular stiflhess 

in the event of any collision and/or rollover. These interengaging assembly are arranged to 
the corresponding vehicular couples (vehicle member & mating vehicle member). 

This principle and other objects of the present invention are accomplished by the following 
20 features (proposals): 

- m i nim um tolerances by installing and adjusting the engaging keys from outside to tightly 
mate the receptacles thereby ensuring the connection of the doors with all vehicle 
members of vehicle body 20 such as post sections, vehicle roof 17, flange 21, a pair of 
side rails 18, fastened to vehicle floor, in any collision and/or on rollover; 

25 - interengaging assemblies with adjusting mechanisms such as holes & keys 15.1 to 15.5a, 
15.7, 15.8, hooks 15.6 & reinforcing rod 17.1d and holes & keys 30 to 37, shown in Fig. 
1,3, 3A, 4, 4A and 14 to 18; 

- window-guide elements to accommodate the engaging parts; 

- space-saving, inexpensive design for engaging parts; 

30 - arrangement of interengaging assemblies of a vehicular couple in at least two operating 
planes thus making the strict restriction of minimum tolerances less significant; 

- arrangement of an U-shaped extension member having keys in the common post section 
of the series-connected vehicle doors, whose holes mate with the keys to ensure the 

^ engagement owing to constrained deformation thereof. 

Despite the failure of the prior art in the event of real side collision any modification and 
extra design for survival chance in real collision and/or on rollover will generate costs, R&D 
expenses and weight due to the use of other inventions. 
Summary of the advantages of the present invention: 
40 A) saving labour-time by installing and adjusting engaging parts from outside the vehicle 
body. 

B) low reject rate. 

C) space-saving, inexpensive design. 


D) dissimilar operating planes or at least two operating planes for each vehicular couple to 
ensure the engagement of its interengaging assemblies in association with energy 
absorption due to load cases in three different planes. Figs. 14 to 18 illustrate a single 
vehicular couple: window-guide element & B-post section with the interengaging 

5 assemblies: keys 34 & holes in z-x plane acting as the first operating plane, however, 

interengaging assemblies: keys 32, 33 & holes in z-y plane acting as the second operating 
plane. The specification is changed from the minimum tolerances of "narrow" to 
permissible tolerances of "far less narrow", thus cutting costs and time associated with 
less adjustment work to reduce large clearances thereto. This feature of dissimilar 

10 operating planes is applicable too for both interengaging assemblies: holes & 15.1, 15.2a 
and 15.2, 15.3 and 15.4a, 15.5 etc., shown in Fig. 3. A row of the same keys is operative 
in dissimilar operating planes by arranging a number of the same keys 15.1 to the 
generally inclined A-post section or of keys 33 to the generally inclined B-post section. 
In reference to the global xyz coordinate system the key 15.2a & hole is operative in an 

75 inclined plane. 

Because the hinge bolts of the front and rear doors have an operating direction in z-axis 
the arrangement of interengaging assemblies: holes & keys 31, 36 to one operating plane 
is sufficient. However, any additional arrangement of holes & keys 30, 35 improves the 
engagement of vehicle mating parts and substantially decreases severe/fatal injuries in any 

20 real collision. 

E) minimizing the R&D work by reducing FEM calculations, crash tests and by saving 
material due to the arrangement of interengaging assembly in different operating planes. 

F) passenger protection for all collisions by a single construction, manufacturing, testing 
expenditure, assembly and material supply. 

25 G) exploitation of the flange 21, 21T, 21h, 21x of vehicle body 20 provided with sound- 
proofing material 21.10, shown in Figs. 1, 17, 18, due to the sites to accommodate keys 
and the continuous stress curve. The enlargement of the flange to a limited extent neither 
impairs the overall stylish impression nor obstructs the passenger from ingress into or 
engress from the passenger compartment. Those edges (regions) of all post sections are 

30 defined by the dotted lines "al", "bl", "b2" and "cl". 

H)overall stylish impression. As substitutes of the bulky bolt ref to U.S. Pat. No 3,819,228 
small-size parts can be distributed in inconspicuous manner along the window-guide 
elements as well as flange, thus substantially ensuring the engagement of vehicular 
couple whilst lowering stress. Due to this feature it is possible to arrange the following 

35 keys: 

- 30, 32, 35, 37 to the respective flange 21 of vehicle body 20. In contrary to U.S. Pat. 
No. 3,819,228, this feature won't endanger passenger when stepping in or out, 
furthermore, more useful for passenger protection in side collision, particularly, 
according to collision types Ul and U2, shown in Fig. 13, as well as in front collision. 

40 - 15.2a, 15.2, 15.7 e.g. with screws M4 to the narrow window-guide element 6.3, 6.3B 
of upper door frame 8.17 to resolve the problem of the large, stiff contour groove of 
the prior art. 

- 33, 34, 36 to the respective window-guide elements 6, 6B and elements 6.7, 6.8 in 
engagement with the reinforced B-post section in two to three operating planes 

45 without obstructing the operation of the seat belt 26.1, shown in Fig. 15. The feet, 

that no contact is made during the opening operation of series-connected vehicle 
doors, is demonstrated by the trajectories of both outer points of the washer and of 
the door edges drawn with dotted lines. 

- 31 to the respective window-guide elements 6 and elements 6.6a in engagement with 
50 the reinforced A-post section. 
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I) less stress to solve the problem of total deformation. By means of arrangement of 
interengaging assemblies of each vehicular couple in multi-operating planes and increase 
of vehicular couples comprising vehicle door & vehicle roof 17, vehicle door & side rail 
18, vehicle door & post section/s and vehicle door & vehicle body 20 more vehicle 
5 members in compound construction are involved in energy absorption in different load 
cases in the event of any collision and/or rollover. 

In co-operation with another prior art the structural stiflhess reaches the maximum. 
Beyond doubt, the advantage of keys 2 /, 5.6 & mating holes is due to the further 
exploitation of the very stiff impact beams 1, 7 to house the corresponding parts. 
10 Because the other vehicular couples comprising such as vehicle door & side rail and 
vehicle door & vehicle roof are not equipped with interengaging assemblies this single 
arrangement of one vehicular couple in mid region of door is insufficient in the event of 
any collision and/or rollover, therefore endangering the passengers in the following state 
of deformation 

15 - intrusion of vehicle roof 17 into the vehicle body and of upper door frame 8.17, thus 
squashing the passengers and 

- buckling of the upper portion of the A-post section, total deformation of upper door 
frame 8.17, buckling of vehicle roof 17 and buckling of side rails 18, shown in Fig. 8. 

In order to avoid the above-mentioned state a number of holes or keys 30 to 37 is 
20 arranged to the flange 21 above, below of the impact beams 1, 7 and therebetween. 
When the non-adjustable rivets 5.6 of the door hinges in x-z operating plane are 
replaced by a number of interengaging assemblies 15.1, 15.2a, 15.4, 30, 31 in numerous 
operating planes, the total stress of the vehicular couples: A-post section & vehicle door 
along the z-axis is lower owing to stress distribution, thereby preventing, to a certain 
25 extent, the A-post section and vehicle door from total deformation and gap „o", shown 
in Fig. 8. 

J) measures against passenger ejection and total deformation of the vehicle members, 
whereby vehicle doors are not or less deformed, in real accident ref to problem cases E2 
to E4, which can solely be solved by engagement of the following interengaging 
30 assemblies governed by permissible tolerances: 

- holes & keys 15.3, 15.3a, 15.5a, 15.5 owing to U-shaped extension members 17.3, 
18.3, whose deformation causes a constrained deformation of the series-connected 
vehicle doors, vehicle roof and side rails; 

- holes & keys 32, 33, 34, 30, 15.2, 15.4a of the vehicular couple comprising vehicle 
35 door & B-post section in four operating planes; and/or 

- hooks 15.6 & reinforcing rod 17.1d of both vehicular couples comprising series- 
connected vehicle doors & side rail and series-connected vehicle doors & vehicle roo£ 
so that the deformation of the side rail and vehicle roof causes a constrained 
deformation of the series-connected vehicle doors; and 

40 by energy transmission into the other vehicle side by means of transverse girders 17.2, 

17.2b, 17.2c, 17.2d, 18.2 of vehicle roo£ side rails and all post sections facing each 

other, thus distributing the energy thereto. 
K) passenger protection by engagement of vehicle couples in rear collision. Door 

detachment in rear collision occurred due to the lack of door hinges and interengaging 
45 assemblies. For the purpose of connection of vehicular members to each other the 

engagement of rear door 8B with the C-post section is improved by rigidly arranging 

- element 6.5C, adapted to the outer door-contour and having holes to receive mating 
keys 37, shown in Figs. 14, 18, to the door frame of rear door; and 

- keys 33, 34 to window-guide element 6B. 
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The features of vehicle door are, doubtless, suitable for tailgate door 8T, sliding side door, 
liftgate door cargo door, trunk cover 8x, hood 8h, series-connected doors, e.g. three 
vehicle doors with four post sections of large van. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

A number of embodiments, other advantages and features of the present invention will be 
described in the accompanying drawings with reference to the xyz global coordinate 

system:: 

10 Fig. 1 is a side view of vehicle side, body, impact beams, keys, hooks, window-guides 
and window-guide elements (reinforcing elements). 

Fig. 1A is a cross-sectional view of a vehicle door engaging with a roof and side rail ref 
to DE-OS 2162071 in side collision. 

Fig. IB is a cross-sectional view of a vehicle door engaging with a side rail ref to EP 
75 0423465 Al in side collision. 

Fig. 2 is a side view of an U-shaped window-guide element, the position of keys 15.7, 
15.8 and of an additional window-guide element 6.4, 6.4B. 

Fig. 2A is a side view of an U-shaped window-guide element, the position of keys 15.7. 
Fig. 3 is a perspective view of a front stiff door frame with both window-guides, both 
20 respective window-guide elements and interengaging assemblies of the 1st embodiment. 
Fig. 3A is a cross- sectional view of a key equipped with an adjusting mechanism 
Fig. 4 is a perspective view of interengaging assembly hooks & reinforcing rod of the 
2nd embodiment. 

Fig. 4A is a cross- sectional view of the reinforcing rod and the mating hook equipped 
25 with an adjusting mechanism 

Fig. 5 illustrates a load case I in z-y plane in front collision of vehicle. 

Fig. 6 illustrates a load case II in z-x plane in front collision. 

Fig. 7 illustrates a load case HI in x-y plane in front collision. 

Fig. 8 is a state of total deformation of vehicle at displacement v in front collision. 
30 Fig. 9 illustrates a load case IV in x-y plane in side collision of vehicle. 

Fig. 10 illustrates a load case V in z-x plane in side collision. 

Fig. 10A illustrates the mating parts of interengaging assemblies ref. to U.S. Pat. No 
4,307,91 1, both mating parts of a door lock, the general force Fi or Si in the event of front 
or side collision and a highway column. 
35 Fig. 1 1 is a view of a compression-coil spring on a lower spring seat. 

Fig. 12 illustrates the projection of the end coil and spring seat in a plane, the test results 
and FEM data of an end coil rolling on the lower spring seat in dependence on load. 

Fig. 13 illustrates four collision types Ul to U4 ref. to the research work of Institute of 
Vehicle Safety, a Dept. of German Insurers Association, and a highway column. 
40 Fig. 14 is a perspective view of interengaging assemblies of the 3rd embodiment 

comprising a stiff front door frame having a single window-guide element and a stiff rear 
door frame having a single window-guide element to engage with the post sections and 
flange of vehicle body. 

Fig. 15 is a cross-sectional view of the series-connected doors in engagement with the 
45 A-, B-post section and of the vehicle body along the line D-D in Fig. 14. 

Fig. 16 is a side view of the series-connected stiff door frames without window pane in 
engagement with the B-post section according to arrow E in Fig. 14. 

Fig. 17 is a perspective view of interengaging assemblies of die 4th embodiment 
comprising a stiff front door frame having a single window-guide element in engagement 
50 with the flange of vehicle body. 

Fig. 18 is a side view of the flange of vehicle body provided with keys. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Re£ to Fig. 3 the scope of the application of the window-guide elements of vehicle door is 
extended to accommodate the keys of interengaging assemblies, whose mating receptacles 
5 are arranged to any (A-, B-, C- or D-) post section, flange of vehicle body, vehicle roof 
and/or side rail. The positions of keys and mating receptacles may be interchanged if 
desired. 

According to the prior art a stiff door frame of vehicle door can be assembled, without door 
girder and reinforcing elements, from at least two impact beams provided with 
10 interengaging assemblies and at least one window-guide element 6, 6B, 6.1, 6.2, 6.1B, 
6.2B, 6.1a, 6.2a, 6.1aB, 6.2aB. As is customary, the window-guides 6.1, 6.2, 6.1B, 6.2B, 
shown in Figs. 1 and 3, are made from U-shaped thin panel. As reinforcing elements the 
window-guide elements are of higher-grade tensile strength 6.1a, 6.2a, 6.1aB, 6.2aB to: 

- reinforce the U-shaped window-guides of metal sheets, 
7 J - receive parts such as hooks, keys and/or holes and 

- receive elements 6.5, 6.5B, 6.6a, 6, 6b, 6.7a, 6.7b, 6.8, 6.9 (not drawn) as structural 
element with higher-grade tensile strength. 

The elements 6.8, 6.9 ref. to Fig. 14 are fixedly attached to the front faces of both impact 
beams IB, 7B and window-guide element 6B, the elements 6.6b, 6.7b to window-guide 
20 element 6 and impact beam 7 and the elements 6.6a, 6.7a to window-guide element 6 and 
between both impact beams 1, 7. 

Both window-guide elements are replaceable by an U-shaped stiff window-guide element 6, 
6B, shown in Figs. 2, 2 A, 14 to 17. Less stiff elements 6.3, 6.3B are normally made of 
panel. Alternately, very stiff window-guide element 6.3, 6.3B serves to receive the window 

25 pane and keys 15.7. 

Window-guide element 6, 6B provided with window-guide element 6.3, 6.3B in the door 
cavity, shown in Fig. 2A, have open ends. To maximize the stiflhess of window-guide 
element 6, 6B both ends are rigidly connected to each other by window-guide element 6.4, 
6.4B in the door cavity, shown in Figs. 2, 14 to 17: 

30 - after the window pane has been inserted, or 

- by having flat profile, shown in Fig. 17, for the purpose of receiving window pane 60, 
60B, shown in Fig. 15. Later on, this window pane must be secured against falling down 
by protective parts. 

The window-guide element 6.4, 6.4B is useful for the accommodation of keys 15.8. If 
35 extraneous weight is not that important for heavy cars, trucks and vans, the window-guide 
element fastened to the impact beams serves as members of door frame to receive keys 
while the window-guides of panel guides and receives the window pane. 

One of the solutions for the problem case E4 and energy-distribution to both post 
sections, door 8, 8B, roof 17 and side rail 18 as well as from one vehicle side to the other 
40 vehicle side is featured in the 1st embodiment by arranging 

- key 15.1 to a reinforcing element of the L-shaped A-post section, welded to reinforcing 
panel 17.1c arranged along the vehicle roof and to transverse girder 17.2d of both facing 
A-post sections of both vehicle sides, and the mating oblong hole to window-guide 
element 6.1a; 

45 - keys 15.1 to reinforced A-post section and the mating oblong holes to window-guide 
element 6.1a; 

- keys 15.2 to window-guide elements 6.1a, 6.2a and the mating holes to reinforcing panel 
17.1a arranged along the vehicle roof; and 
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- keys 15.4 to the reinforcing plate of reinforcing panel 18.1 arranged along the side rail, 

and the mating holes to window-guide elements 6.1a, 6.2a. 
In case of large-sized door it is recommended to arrange additional keys 15.2, 15.4 to 
window-guide element 6.3, 6.4 and the mating holes to the reinforced vehicle roof and the 
5 reinforced side rail, respectively. 

Re£ to Fig. 4 the 2nd embodiment consists of an interengaging assembly, the hooks of 
which are attached to two window-guide elements of each vehicle door and the mating rod 
to the vehicle root post sections of the door or all doors. The rod serves to reinforce the 
vehicle roo£ sustain impact force and aid positioning on assembly, thus cutting costs. 
10 However, this embodiment needs space, which is available in large cars, trucks and vans. 
This embodiment is suited too for another vehicular couple comprising vehicle dopr/s & 
side rail. 

The interengaging hooks 15.6 are bolted to window-guide elements 6.1a, 6.2a, 6.1aB, 
6.2aB and the mating reinforcing rod 17.1 d is arranged along the vehicle roof 17 and/or 
75 side rail 18. When at least one pair of rods is welded to transverse girders 17.2e, 17.2f, 

17.2g of both A-, B- and C-post sections, energy can be distributed from one vehicle side to 
the other vehicle side in side collision, from the front to rear vehicle section of vehicle body 
20 in front collision, from the rear to front vehicle section of vehicle body 20 in rear 
collision or to all parts of vehicle body 20 on rollover. 

20 Ref to Figs. 14, 17, 18 the 3rd embodiment consists of interengaging assemblies 30 & 
6.5, 35 & 6.5B and other interengaging assemblies 32 & 6.9, 37 & 6.9B (6.9, 6.9B similar 
to 6.5), 37 & 6.5C for the purpose of avoiding large deformation of the edges of each .door 
and of saving costs by exploiting the flange 21 of vehicle body 20 and the enlarged flange 
defined by the dotted lines "al", "bl", "b2" and "cl". The keys 30, 32, 35, 37 are bolted to 

25 the respective reinforcing elements 21.1 to 21.5, 21.1B to 21.5B of the flange 21 of vehicle 
body 20 and the corresponding holes are arranged to the housings 6.5, 6.5B and/or auxiliary 
element 6.5C, all of which are rigidly attached to the respective window-guide elements 6, 
6B, the respective elements 6.6b, 6.7b, 6.8, 6.9 (not drawn because of the similarity to 
6.7b) and/or the respective impact beams 1, IB, 7, 7B. The reinforcing element 21.5B is 

30 welded to the flange and rear wheel case. The same reinforcing method can be employed to 
arrange a similar element 21.1 to the flange and the front wheel case. 
Stiff door hinges in co-operation with impact beams 1, 7, IB, 7B and interengaging 
assemblies transmit forces of load case I from the front to rear vehicle section of vehicle 
body 20 in front collision. There is no door hinges to connect the rear door to the C-post 

35 section. To improve energy transmission from the rear to front vehicle section of vehicle 
body 20 in rear collision, an auxiliary element 6.5C is attached to the impact beams IB, 7B. 
Instead of the bulky "engaging" bolt ref. to U.S. Pat. No. 3,819,228 these keys, configured 
in small size and distributed along the flange, neither spoil the overall design nor injure 
persons stepping in or out of the vehicle body. 

40 The Technical Mechanical Method of constrained deformation is applied to secure the 
engagement of all vehicle parts with each other in the event of accident and to distribute 
impact energy thereto by means of two U-shaped extension members 17.3, 18.3, located in 
common post section ref. to Fig. 3, whose keys 15.3, 15.3a, 15.5, 15.5a are engaged with 
the mating apertures, arranged to the corresponding window-guide elements 6.2a, 6.1aB of 

45 series-connected doors 8, 8B, when doors are closed. This feature of the 4th embodiment 
prevents the disengagement of interengaging assemblies due to large inward deflection of 
vehicle body 20, vehicle roof 17 or side rail 18, above-mentioned in the problem case E2, 
E3 or E5, when the doors are subjected to little or no deformation. As connection element 
of the common post section and the vehicle roo£ this U-shaped extension member 17.3 is 
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welded to reinforcing panel 17.1b, arranged along vehicle roof 17, and to transverse girder 
17.2c of both facing common post sections of the vehicle sides. As connection element of 
the common post section and the vehicle floor this U-shaped extension member 18.3 is 
welded to reinforcing panel 18.1b, arranged along the vehicle floor, and to transverse girder 
5 18.2 of both facing common post sections of the vehicle sides. The belt case 26 can be 
housed in the U-shaped extension member 18.3. 

Due to the arc-travel path of the door about the mutual axis of door hinges the mating 
surfaces of key and receptacle of each interengaging assembly, proposed by U.S. Pat. No. 
5,806,917, are configured in four tapered forms or two curved and two tapered forms, thus 

10 yielding eight tolerance zones, high manufacturing and assembling costs as well as making 
tight engagement impossible resulting in door detachment in accident. To resolve these 
problems straight (non-curved, non-inclined or non-tapered) engaging surfaces are 
proposed for key and receptacle. The purpose of assembling and adjusting any key, shown 
in Figs. 3, 3A, 4 and 4A, from outside of the vehicle body 20 is to substantially cut labour 

75 time and costs. Costs can be enormously lowered by using mechanical connecting parts, 
particularly standard parts like washer (ref. to DIN 125), hexagon socket head screw (ref 
to DIN 912) etc. With the exception of 15.4a each key 15.1 to 15.5a, 15.7, 15.8, 30 to 37 
comprises a screw 15.14, a sleeve 15.11, a number of washers built into one spacer 15.12 
and a washer with a large exterior diameter 15.13, illustrated in Figs. 3A, 14 to 18. In order 

20 to ensure the engagement of key with mating hole a protrusion „Xm" and circumferential 
clearance „c c ", explained in the next section, must be preserved by: 

- correcting the length of spacer „l" by removing or adding washers and/or 

- assembling a sleeve with exterior diameter „d", washer with exterior diameter „D" and/or 
spacer with diameter „dR". 

25 If desired, the sleeve 15.11 and spacer 15.12 can be made of soundproofing material. 

Each hook 15.6, shown in Figs. 4 and 4A, comprises a hook 15.20 with interior diameter 
„di" and gap „Si", smaller than „di" a screw 15.21, a number of washers built into one 
spacer 15.22, a coil-spring washer 15.24 and a nut 15.25. The symbols „Si" „di" and „d 2 " 
are shown in Fig. 4A. In order to ensure perfect engagement of the hooks with reinforcing 
30 rod 17.1 d, having diameter „d 2 " smaller than „Si", small tolerance zones, shown in Fig. 4A, 
must be preserved by: 

- assembling a hook with gap „Si"; 

- assembling a rod with diameter „d 2 "; 

- correcting the distance Ji" by removing or adding washers; and/or 

35 - positioning the centres of the hook hole and the reinforcing rod out of alignment. 

Fig. 15 exemplifies a new feature of numerous different planes, wherein the interengaging 
assemblies of any vehicular couple comprising e.g. the common or B-post section and the 
series-connected vehicle doors 8, 8B, operate. When the doors are closed, key 33 protrudes 
the mating hole by ,,-x™" (minus sign in respect to the opposite x-direction), which is limited 

40 due to the arc-travel path of the door about the axis of door hinges. The clearances of key 
33 and the mating hole are denoted by „-y m " and „y p ". The protrusion „x«" circumferential 
clearance „c c " (not drawn, represented by „-y m " and „y p " in y-direction) of the mating parts 
of each assembly and operating plane play a significant role on tight engagement thereof in 
accident. In the accident, above-mentioned in the problem case E2 or E3, the door becomes 

45 detached due to large circumferential clearances of all mating parts of interengaging 

assemblies, which operate in the same z-y plane, and large inward deflection of the vehicle 
body 20 or side rail 18 in the opposite x-direction, during which under the load of inertia 
forces of the passenger the door is opened and moved in the arc-travel path about the axis 
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of door hinges. Door detachment can be prevented by minimum tolerances, whereby the 
mating parts of interengaging assemblies of any vehicular couple, acting in the same 
operating plane, are governed. 

In this time- and cost-saving feature against door detachment, proposed for the following 
5 embodiments, many interengaging assemblies of any vehicular couple comprising e.g. 
interengaging assemblies keys 32, 33, 34 & mating holes, must operate in numerous 
different planes, where the deformation of door 8 results in a tight engagement of keys 32, 
34 with the mating holes, taken, the worse case is given, that all keys 33 fail to engage with 
the mating holes. The interengaging assemblies, comprising keys 32, 33, 34 & mating holes, 

10 operate in three different planes, the number of which can be increased by arranging these 
interengaging assemblies in the planes, which, however, are offeet to each other, e.g. in 
offset z-y planes. The interengaging assemblies keys 35 & holes act in the fourth operating 
z-y plane and keys 36 & holes in the fifth operating z-x plane. Owing to this feature the 
minimum tolerances of "narrow" are outdated, hence, replaced by permissible tolerances of 

75 "less narrow", "far less narrow", "small" and/or "medium", thus significantly lowering the 
reject rate, assembly time and costs. Advantageously, a pattern of the interengaging 
assemblies, governed by permissible tolerances, can be issued in a table handed to assembly 
workers. Alternately, this pattern can be coded in the assembly program to drill, position 
and assemble parts thereof within the permissible tolerances. The constant, small contour 

20 clearance and the proper tolerance between door lock 248 and striker 298, above- 
mentioned in the problem cases D and E, can easily be accomplished at the assembly line 
within short time, thus making rework as well as adjustment work superfluous. It should 
always be reckoned with a reject when the assembly tolerances are, unexpectedly, larger 
than the permissible tolerances. Adjustment work for the interengaging assemblies of the 

25 rejected car can be done outside of the assembly line, thereby preserving the production 
process and low reject rate. All these advantages outweigh the costs of extra material for a 
. larger number of interengaging assemblies. 
A washer 15.13 with radial teeth, serving as part of key 33, clamps in the inner region of the 
reinforced B-post section in any collision or on rollover. As an integral part of a screw ref. 

30 to DIN 93 1 Form Z the washer won't come loose on assembly. 

Costs can be cut by positioning an unadjusted key between adjustable keys, such as rivet 
15,4a ref to DIN 660, fastened to the reinforcing plate of reinforcing panel 18.1a arranged 
along the side rail. However, when the number of the interengaging assemblies is limited in 
a low-cost configuration, for perfect interengagement the provision with keys 15.1 to 15.8, 

35 30 to 37 without key 15.4a is ultimately necessary. 

Large total stress of the load cases I to IH results in total deformation (buckling) of the 
post sections, side rail, vehicle roof and/or doors because stress of vehicle body and doors 
in an arbitrary real collision can never be predetermined in the research as well as in the 
three crash tests, above-mentioned in the problem case E4. To resolve such indeterminate 

40 stress the vehicular couples comprising front post section / door 8, 8B, rear post section / 
door 8, 8B, vehicle roof 17 / door 8, 8B and side rail 18 / door 8, 8B must be equipped with 
many interengaging assemblies operating in numerous different planes, such as keys 30 & 
holes acting in the first operatipg z-y plane, keys 31 & holes acting in the second operating 
z-x plane, key 15.2a & hole, shown in Fig. 3, acting in the third operating z-y plane and in 

45 co-operation with additional interengaging assemblies, comprising keys 15.1, 15.2, 15.3, 
15.3a, 15.4, 15.4a, 15.5, 15.5a, 15.6 to 15.8, 32 to 37 & receptacles, in the above- 
mentioned embodiments. 
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Although the present invention has been described and illustrated in detail, it is clearly 
understood that the terminology used is intended to describe rather than limit. Many more 
objects, embodiments, features and variations of the present invention are possible in light 
of the above-mentioned teachings. Therefore, within the spirit and scope of the appended 
5 claims, the present invention may be practised otherwise than as specifically described and 
illustrated. 
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What is claimed: 

1. An increased stiffness of vehicle structure comprising 

a) a main vehicle body (20) having at least one door aperture (20.1, 20.1B, 20.1T, 20.1h, 
J 20.1x) therein; 

b) a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T), sliding 
side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 
door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door 
aperture, elements and at least one window-guide (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 6.1a, 

10 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly secured to that 
vehicle body (20) for pivotal movement between an open and a closed position; 

c) interengaging assemblies, each of which includes a key arranged to a reinforced portion 
of that door frame, facing a vehicular member of that vehicle body, and a mating 
receptacle located thereon; and 

75 d) adjusting mechanisms to reduce the clearances between the adjustable keys and the 

mating receptacles to minimum tolerances, when the vehicle door is closed, to ensure the 
engagement of the interengaging assemblies and the connection of the vehicular couples 
consisting of 

- vehicle door & vehicle roof (17), 
20 - vehicle door & side rail (18), 

- vehicle door & pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

25 

2. An increased stiflhess of vehicle structure comprising 

a) a main vehicle body (20) having at least three door apertures (20.1, 20.1B, 20.1T, 20.1h, 
20.1x), two of which are series-connected, therein; 

b) three mating vehicle doors (8, 8B, 8T, 8h, 8x), each of which generally representing a 
30 tailgate- (8T), sliding side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle 

door (8, 8B), whose door frame, reinforced by at least two impact beams (1, 7, IB, 7B), 
spanning the door aperture, elements and at least one window-guide (6, 6B, 6.1, 6.2, 
6.1B, 6.2B, 6.1a, 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly 
secured to that vehicle body (20) for pivotal movement between an open and a closed 
35 position; 

c) interengaging assemblies, each of which includes a key arranged to a reinforced portion 
of that door frame, facing a vehicular member of that vehicle body, and a mating 
receptacle located thereon; 

d) at least one extension member (17.3, 18.3, 23), mounted to a common pillar of the 
40 series-connected vehicle doors, to receive at least two keys mating to the receptacles, 

located on the respective reinforced portions of those doors, when closed, for exploiting 
the constrained deformation thereof to prevent them from popping open in the event of 
an accident; and 

e) adjusting mechanisms to reduce the clearances between the adjustable keys and the 

45 mating receptacles to minimum tolerances, when the vehicle doors are closed, to ensure 
the engagement of the interengaging assemblies and the connection of the vehicular 
couples consisting of 
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- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar, 

- series-connected vehicle doors & common pillar and 

5 - vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

3. An increased stiffness of vehicle structure comprising 

10 a) a main vehicle body (20) having at least one door aperture (20.1, 20. IB, 20.1T, 20.1h, 
20.1x) therein; 

b) a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (8T), sliding 
side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 
door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door 

15 aperture, elements and at least one window-guide (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 6.1a, 
6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly secured to that 
vehicle body (20) for pivotal movement between an open and a closed position; 

c) interengaging assemblies, each of which includes a key arranged to a reinforced portion 
of that door frame, facing a vehicular member of that vehicle body, and a mating 

20 receptacle located thereon; and 

d) adjusting mechanisms to reduce the clearances between the adjustable keys and the 
mating receptacles to permissible tolerances, when the vehicle door is closed, to ensure 
the engagement of the interengaging assemblies and the connection of the vehicular 
couples, at least one thereof has a plurality of interengaging assemblies operating at least 

25 at two planes, consisting of 

- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

30 thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

4. An increased stiffness of vehicle structure comprising 

a) a main vehicle body (20) having at least one door aperture (20.1, 20.1B, 20.1T, 20.1h, 
35 20.1x) therein; 

b) a mating vehicle door (8, 8B, 8T, 8h, 8x), generally representing a tailgate- (ST), sliding 
side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle door (8, 8B), whose 
door frame, reinforced by at least two impact beams (1, 7, IB, 7B), spanning the door 
aperture, elements and at least one window-guide (6, 6B, 6.1, 6.2, 6.1B, 6.2B, 6.1a, 

40 6.2a, 6.1aB, 6.2aB) to guide and receive a window pane, is hingedly secured to that 
vehicle body (20) for pivotal movement between an open and a closed position; 

c) interengaging assemblies, each of which includes a key arranged to a reinforced portion 
of that door frame, facing a vehicular member of that vehicle body, and a mating 
receptacle located thereon, when the vehicle door is closed, to ensure the engagement of 

45 the interengaging assemblies and the connection of the vehicular couples, at least one 
thereof has a plurality of interengaging assemblies operating at least at two planes, 
consisting of 


-18- 


- vehicle door & vehicle roof (17), 

- vehicle door & side rail (18), 

- vehicle door & pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

5 thus distributing impact energy to all vehicular members, lowering stress thereof and 
preventing passengers from being hurled out of the vehicle in the event of an accident. 

5. An increased stiffness of vehicle structure comprising 

a) a main vehicle body (20) having at least three door apertures (20.1, 20.1B, 20.1T, 20.1h, 
10 20.1x), two of which are series-connected, therein; 

b) three mating vehicle doors (8, 8B, 8T, 8h, 8x), each of which generally representing a 
tailgate- (8T), sliding side-, cargo-, liftgate door, trunk cover (8x), hood (8h) or vehicle 
door (8, 8B), whose door frame, reinforced by at least two impact beams (1, 7, IB, 7B), 
spanning the door aperture, elements and at least one window-guide (6, 6B, 6.1, 6.2, 

15 6.1B, 6.2B, 6.1a, 6.2a, 6.1 aB, 6.2aB) to guide and receive a window pane, is hingedly 
secured to that vehicle body (20) for pivotal movement between an open and a closed 
position; 

c) at least one extension member (17.3, 18.3, 23), mounted to a common pillar of the 
series-connected vehicle doors, to receive at least two keys mating to the receptacles, 

20 located on the respective reinforced portions of those doors, when closed, for exploiting 
the constrained deformation thereof to prevent them from popping open in the event of 
an accident; and 

d) interengaging assemblies, each of which includes a key arranged to a reinforced portion 
of that door frame, facing a vehicular member of that vehicle body, and a mating 

25 receptacle located thereon, when the vehicle door is closed, to ensure the engagement of 
the interengaging assemblies and the connection of the vehicular couples, at least one 
thereof has a plurality of interengaging assemblies operating at least at two planes, 
consisting of 

- vehicle door & vehicle roof (17), 
30 - vehicle door & side rail (18), 

- vehicle door & pillar, 

- series-connected vehicle doors & common pillar and 

- vehicle door & flange (21, 21T, 21h, 21x) of vehicle body (20) 

thus distributing impact energy to all vehicular members, lowering stress thereof and 
35 preventing passengers from being hurled out of the vehicle in the event of an accident. 

6. An increased stillness of vehicle structure according to claim 1, wherein the 
interengaging assembly of vehicle door & vehicle roof (17) consists of 

- at least two hooks (15.6) mounted to the window-guide elements (6.1a, 6.2a, 6.3, 6.4 or 
40 6.1aB, 6.2aB, 6.3B, 6.4B); and 

- the mating rod (17.1d), serving as key, arranged along that vehicle roof and mounted to 
two transverse girders (17.2e, 17.2f, 17.2g) connecting the pillars of both vehicle sides 
to each other. 
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7. An increased stiflhess of vehicle structure according to claim 1, wherein the 
interengaging assembly of vehicle door & side rail (18) consists of 

- at least two hooks (15.6) mounted to the window-guide elements (6.1a, 6.2a, 6.3, 6.4 or 
6.1 aB, 6.2aB, 6.3B, 6.4B); and 

5 - the mating rod (17.1d), serving as key, arranged along that side rail and mounted to two 
transverse girders (17.2e, 17.2f, 17.2g) connecting the pillars of both vehicle sides to 
each other. 

8. An increased stiflhess of vehicle structure according to claim 1, wherein the 

10 interengaging assemblies of series-connected vehicle doors & vehicle roof (17) and series- 
connected vehicle doors & side rail (18) consist of 

- at least eight hooks (15.6) mounted to the corresponding window-guide elements; and 

- two mating rods (17.1 d) arranged along that vehicle roo£ side rail and mounted to three 
transverse girders (17.2e, 17.2f, 17.2g) connecting all pillars of both vehicle sides to each 

75 other. 

9. An increased stiflhess of vehicle structure according to claim 1, wherein the adjustable 
interengaging assembly of vehicle door & pillar, whereto the door hinges are fastened, 
consists of 

20 - a key (15.1) bolted to the intersection region of the pillar and roo£ which is reinforced by 
a plate (17.1c) and transverse girder (17.2d) connecting the pillars of both vehicle sides 
to each other; and 

- the mating hole arranged to the window-guide element (6.1a, 6.2a, 6.1aB, 6.2aB) . 

25 10. An increased stiffness of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle door & vehicle roof consist of 

- a key (15.2a), bolted to an element (6.11) rigidly attached to the respective window- 
guide element (6.1a, 6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B), and a plurality of the 
keys (15.2), bolted to the respective window-guide elements; and 

30 - the mating holes arranged to the vehicle roof (17), reinforced by a plate (17.1, 17.1a) 
and transverse plate (17.2a) connecting the pillars of both vehicle sides to each other. 

11. An increased stiffness of vehicle structure according to claim 1, wherein the 
interengaging assemblies of vehicle door & side rail consist of 

35 - a plurality of keys (15.4, 15.4a) mounted to the respective window-guide elements (6.1a, 
6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B); and 

- the mating holes arranged to the side rail (18) reinforced by an element (18.1, 18.1a). 

12. An increased stiflhess of vehicle structure according to claim 1, wherein the 

40 interengaging assemblies of vehicle door & vehicle roof and vehicle door & side rail consist 
of 

- a plurality of keys (15.2, 15.4, 15.4a) mounted to the respective window-guide elements 
(6.1a, 6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B); and 

- the mating holes arranged to the vehicle roof (17), reinforced by the plate (17.1a), and to 
45 the side rail (18), reinforced by the element (18.1, 18.1a). 
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13. An increased stiffness of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle doors & flange (21) of vehicle body (20) consist of 

- a plurality of keys (30, 32, 35) bolted to the reinforced flange (21) of vehicle body (20); 
and 

5 - the mating holes arranged to the housings (6.5, 6.5B) rigidly attached to the window- 
guide elements (6, 6B), elements (6.6b, 6.7b, 6.8) and impact beams (7, 7B), 
respectively. 

14. An increased stiffness of vehicle structure according to claim 1, wherein an element 
10 (6.5C), whose contour is adapted to the door-contour, is rigidly attached to the window- 
guide element (6B) and impact beams (IB, 7B). 

15. An increased stiffness of vehicle structure according to claim 14, wherein the 
adjustable interengaging assemblies consist of 

75 - a plurality of keys (37) bolted to the rear flange (21) of vehicle body (20) reinforced by 
an element (21.4B, 21.6B, 21.5B); and 

- the mating holes arranged to the door-contour-shaped element (6.5C). 

16. An increased stiffness of vehicle structure according to claim 1, wherein the hook 

20 (15.6), adjustable from outside the vehicle, comprises a screw (15.21), a number of spacers 
(15.22), washer (15.24), nut (15.25) and a hook with interior diameter „di" and gap „Si". 

17. An increased stiffness of vehicle structure according to claim 1, wherein the key, 
adjustable from outside the vehicle, comprises mechanical connection elements such as a 

25 screw (15.14), large washer (15.13) with outer diameter „D" a number of spacers (15.12) 
and a sleeve (15.11), both have a total length J" 

18. An increased stiffness of vehicle structure according to claim 17, wherein the sleeve 

(15.11) of the key with exterior diameter „d" is governed by the equation „D" > „d" > „d R ", 
30 where ,JD" is the exterior diameter of washer (15.13) and „<1r" is the diameter of spacer 

(15.12) and sleeve. 

19. An increased stiffness of vehicle structure according to claim 17, wherein the front 
^ region of washer (15.13) has radial teeth. 

20. An increased stiffness of vehicle structure according to claim 17, wherein the washer is 
an integral part of a screw. 

21. An increased stiffness of vehicle structure according to claim 1, wherein both ends of 
40 the U-shaped window-guide element (6, 6B), facing the lower vehicular member of vehicle 

body (20), and an upper portion of that window-guide element, facing the upper vehicular 
member of vehicle body (20), accommodate the members of interengaging assemblies. 

22. An increased stiffness of vehicle structure according to claim 21, wherein both ends of 
45 the respective stiff U-shaped window-guide element (6, 6B) are connected to each other by 

an element (6.4, 6.4B). 

23. An increased stiffness of vehicle structure according to claim 1, wherein the window- 
guides (6.1, 6.2, 6.1B, 6.2B) are rigidly attached to the respective stiff window-guide 

50 elements (6.1a, 6.2a, 6.1aB, 6.2aB). 
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24. An increased stiffness of vehicle structure according to claim 1, wherein the adjustable 
interengaging assemblies of vehicle door & pillar, whereto the vehicle door hinges are 
fastened, consist of 

- a plurality of keys (31, 36) bolted to an element (6.6a, 6.8) rigidly attached to the 
5 window-guide element (6, 6B) and impact beams (1, IB, 7, 7B); and 

- the mating holes arranged to the pillar reinforced by an extension member (23) and 
adjacent to that window-guide element. 

25. An increased stiffness of vehicle structure according to claim 2, wherein the adjustable 
10 interengaging assemblies of series-connected vehicle doors & common pillar are defined by 

- at least one pair of keys (15.3, 15.3a) bolted to both legs of extension member (17.3) 
mounted to the common pillar, reinforced by a plate (17.1b), arranged along the vehicle 
roof (17) and attached rigidly to a transverse girder (17.2c), connecting the common 
pillars of both vehicle sides to each other; and 

15 - the mating holes arranged to both window-guide elements of series-connected vehicle 
doors adjacent to that common pillar. 

26. An increased stiffness of vehicle structure according to claim 2, wherein the adjustable 
interengaging assemblies of series-connected vehicle doors & common pillar are defined by 

20 - at least one pair of keys (15.5, 15.5a) bolted to both legs of extension member (18.3) 

mounted to the common pillar, reinforced by an element (18.1b), arranged along the side 
rail (18) and attached rigidly to a transverse girder (18.2), connecting the common pillars 
of both vehicle sides to each other; and 

- the mating holes arranged to both window-guide elements of series-connected vehicle 
25 doors adjacent to that common pillar. 

27. An increased stiffness of vehicle structure according to claim 26, wherein a belt case 
(26) is accommodated in the extension member (18.3). 

30 28. An increased stiffness of vehicle structure according to claim 3, wherein the adjustable 
interengaging assemblies of vehicle door (8) & pillar, operating in two planes, are defined 
by 

- a plurality of keys (33) bolted to the window-guide element and a plurality of keys (34) 
bolted to an element (6.7a) rigidly attached to the window-guide element (6) and impact 

35 beams (1, 7); and 

- the mating receptacles arranged to the reinforced pillar. 

29. An increased stiffness of vehicle structure according to claim 3, wherein the adjustable 
interengaging assemblies of vehicle door (8, 8B) & pillar, operating in three planes, are 
40 defined by 

- a plurality of keys (15.1) rigidly arranged to the reinforced pillar, whereto the door frame 
is hingedly secured, and a plurality of keys (30, 31, 35, 36) rigidly arranged to the 
reinforced flange of vehicle body (20); and 

- the mating receptacles arranged to the window-guide element (6.1a, 6.2a), elements 
45 (6.6a, 6.8) and housings (6.5, 6.5B), respectively. 
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30. An increased stiffness of vehicle structure according to claim 3, wherein the adjustable 
interengaging assemblies of vehicle door (8, 8B) & side rail (18), operating in three planes, 
are defined by 

- a plurality of keys (15.4a) rigidly arranged to the side rail (18) and at least two keys (30, 
32, 35, 37) rigidly arranged to the reinforced flange (21) of vehicle body (20); and 

- the mating receptacles arranged to the window-guide elements (6.1a, 6.2a, 6.3, 6.4, 
6.1aB, 6.2aB, 6.3B, 6.4B), door-contour-shaped element (6.5C) and housings (6.5, 
6.5B), respectively. 

31. An increased stiffness of vehicle structure according to claim 4, wherein the 
interengaging assemblies of vehicle door (8, 8B) & vehicle roof (17), operating in four 
planes, are defined by 

- a plurality of keys (15.2, 15.2a) rigidly arranged to the respective window-guide 
elements (6.1a, 6.2a, 6.3, 6.4, 6.1aB, 6.2aB, 6.3B, 6.4B) and at least two keys (30, 32, 
35, 37) rigidly arranged to the reinforced flange (21) of vehicle body (20); and 

- the mating receptacles arranged to the reinforced vehicle roof (17) and that window- 
guide elements, respectively. 

32. An increased stiffness of vehicle structure according to claim 4, wherein the 
interengaging assemblies of connecting vehicular couples, operating in multi-planes, are 
defined by 

- a plurality of keys (15.1 to 15.7, 30, 32, 35, 37) rigidly arranged to the reinforced pillar, 
reinforced vehicle roo£ reinforced side rail and reinforced flange of vehicle body, 
respectively; and 

- the mating receptacles arranged to the reinforced portions of vehicle doors, respectively. 

33. An increased stiflhess of vehicle structure according to claim 5, wherein the 
interengaging assemblies of series-connected vehicle doors & common pillar, operating in 
multi-planes, are defined by 

- a plurality of keys (15.3, 15.3a, 15.5, 15.5a) rigidly arranged to the extension members 
(17.3, 18.3, 23) of the common pillar and a plurality of keys (33, 34, 36) rigidly arranged 
to the reinforced portions of series-connected vehicle doors, respectively; and 

- the mating receptacles arranged to the reinforced portions of series-connected vehicle 
doors and the reinforced common pillar, respectively. 

34. An increased stiflhess of vehicle structure, characterised by use of metal, compound 
material, glass fibre reinforced material or non-metal material for material of the engaging 
key, receptacle, window-guide element, element, transverse girder, rod, plate and extension 
member. 


-25- 


ABSTRACT 

On closing the door, that is conventionally hinged to the vehicle body, keys of 
interengagable assemblies smoothly engage with mating receptacles located on both pillars, 
5 the vehicle roof and side rail. The smooth interengagement is ensured by the adjusting 
mechanisms of the keys, located on the front, rear, upper and lower reinforced portion of 
the door, to reduce large clearances between them and their receptacles to minimum 
tolerances. In an accident the door tightly mates with the door-aperture of vehicle body 
whereby energy is distributed to the integrated vehicle body. 
10 In the second feature of invention, the interengagable assemblies of a vehicular couple, 
consisting of the portion of the door and a member of the vehicle body, are arranged in at 
least two operating planes. 

In the third feature, the deformation of the series-connected doors and their common pillar 

is constrained in an accident owing to an extension member, rigidly attached to the common 
15 pillar, accommodating the keys, which tightly mate with the receptacles located on the rear 

portion of the front door and the front portion of the rear door. 

In the fourth and fifth feature, the interengagable assemblies of the vehicular couple are 

arranged in multi-operating planes thus cutting costs associated with less adjusting work to 

reduce large clearances to small tolerances. 
20 This inventive technology is applicable for other door-types such as tailgate-, sliding side-, 

cargo-, liftgate door, trunk cover and hood to define a substantially stiffer vehicle body 

whereby stress is enormously decreased in an accident. 
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"A million injuries and $ billion loss per year 
due to failure of prior art and insufficient R&D work" 

Dr. -Ing. Giok Djien Go 

GOT 1 in D-655 10 Idstein, Germany 

Preface and Copyright Information 

The EU-Commission, GDV 2 and HHS 3 have acknowledged the three-digk $ billion expenditures, 
cited in Chap. 3, for over one million road victims per year. Ref to pp. 38 of TIME of Jan. 12, 98 
the US-Federal Government is spending money on research of road rage, whereon the US-Congress 
held hearings, due to the increase of road victims and physical/social/economical loss. 
Collapse of vehicle structure of Chevrolet Trans Sport/Opel Sintra, failure of airbag of four-month- 
old Opel Astra B having passed the NCAP test, one-year-old MB C, Volvo, passenger ejection of 
AUDI A6 4 , brand-new BMW 5, brand-new VW VR6, Ford, Chrysler, intrusion of deformed vehicle 
side/door of BMW 3, BMW 7, MB 190, Opel Corsa and of power plant (drive assembly) of Honda, 
VW Golf HI in crash tests and real accidents as well as failure of lap belts and seats in turbulence- 
related incidents and landing crashes of aeroplane etc. question the prior art, R&D work and specs 
of EU- and US-Crash tests incL SAE AS 8049 and JAR 25.561 to 25.785. 

The live-saving report is subject to change without notice and shall be understood as a commitment 
to minimize injury-severity level, number of injuries and injury-related costs, over $ 1 billion per 
day, in real accidents by substantiating failure of prior art, insufficient specs of EU- and US-Crash 
tests and R&D work, regardless of the proprietors, Administrations and Corps., in order to claim the 


live-saving requirements. 
Copyright © 1998. All rights reserved. 2nd version 5 

1 . INJURY-RELATED CASES 2 

1.1 Failure of prior art 4 

1.2 Collapse of vehicle structure, intrusion and life-threatening test results 4 
1 3 Failure of three-point seat belt, airbag and whiplash-acceleration 7 
1,4 An at least two-stage crash test to idealize a total crash test 10 

2. COUNTERMEASURES 1 0 

3. PHYSICAL, SOCIAL AND FINANCIAL LOSS 1 1 

3.1 Additional costs to enhance survival chance 12 

4. LIFE-SAVING REQUIREMENTS FOR EU- AND US-CRASH TESTS 1 3 

5. ENCLOSURES 14 


1 GOT is an acronym of Guard Occupants Technologies. 

2 On behalf of German Insurance Association, GDV in Munich, ciosely working with NHSTA, investigates and 
evaluates injury-related accidents in order to recommend how to decrease injuries and injury-severity level. See A 19. 

3 IMS is an abbr. for Insurance Institute for Highway Safety in Arlington, USA. 

The prominent AUDI A6-victim Rudolf Dressier serves as an executive member of SPD and German Parliament. 
5 Due to new facts and the contribution of Stuart Forbes B A Honours of Oxford, to whom the author/inventor owes 
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This live-saving report of 14 pages and 39 enclosures is dedicated 
to my parents Slamet Sudirga (Khoen Liang Go) 6 in Scarborough, Canada. 

I. Injury-related cases 

Passengers are severely/fatally injured by at least one of the following cases: 

L yaw acceleration 6 in the event of arbitrary offset collision such as FK3, FK4, SK2 to SK4, HK3, 

HK4 (Al) 7 evaluated by GDV. See accident and test reports (A2 to All, B7), Table 1 and 2 

(A12); 

II. yaw- and roll acceleration U y in the event of arbitrary collision and rollover (overturn) ref to 
Fig. 3 of attached DE 19749780 thus fatally injuring passengers of MB E320 (A3, A4, A7), 
BMW 5 (B4a), VW VR6 (B5), Ford (B6), AUDI A6 (A9), (Chap. 1.3); 

^.accelerations which at the car-speed over 100 km/h in the event of arbitrary collision and/or 

rollover are greater than the EU- and US-threshold values/limits at 54 to 64 km/h (Chap. 1.3d); 
TV. whiplash/reverse-acceleration causing strong whiplash (Chap. 1.3a) and costs (Chap. 3); 
V. oscillation of head and upper member of body (Chap. 1.3); 

VI .failure of seat belts and front airbags and/or false deployment ofairbags (A3, A4, A7 to A9), 
BMW 5 (B4a), front airbag of VW Jetta (BlOc) driven backwards decapitating a baby in a real 
rear collision, extremely hot front airbag of Volvo (BlOa) inflicted bums of the 1st and 2nd 
degree on a Dutch female driver, (Chap. 1.2a to 1.2b, 1.3d); 

VR.sensors of front airbags incapable of responding to a signal of yaw acceleration e.g. of MB C 
(A3, A4, A6, A8) and Opel Astra B (A3 to A5, A8) in the event of skidding on a wet highway. 
Sensor of front airbag is designed to calculate a velocity signal Av, which is the difference 
between two velocities of car in each time interval, and/or acceleration signal Ab, which is the 
difference between two accelerations within this time interval in longitudinal direction. When the 
signal Av and/or Ab exceed(s) the predetermined magnitude(s), the initial inflation of airbag is 
determined. The problem of how to detect the signal(s) in yaw- and/or roll-related accident 
(angular, less than 20 % offset front- and/or gyrating collision) is unresolved in automotive 
industry. See Spiegel 29/96 reporting an on-a-road-front collision of Opel Astra, resulting in 
severe/fatal injuries, against MB SL, resulting in minor injuries, and the critical opinion on 
airbags/sensors by PARS, manufacturing sensors and airbags, admitting increasing false 
deployments and by well-known experts Dipl. -Ing. Ingo Kalina of MB acknowledging the 
problem of false deployment, Dipl. -Ing. Jiirgen Klenk of Opel admitting four cases of felse 
deployment and accident-expert Dr. Ulrich Lohne finding no explanation to the death of Opel f s 
co-driver despite being restrained and seated to the non-crashed vehicle side. See the same 
phenomenon discovered by GDV (Chap. 1.3, A19) and my analyisis (Chap. 1.3a to 1.3e); 

VHI.sensors of front airbags wrongly responding to a signal of roll acceleration e.g. of MB E320 8 
(A3, A4, A7) in rollover thus decapitating both passengers in the event of rollover, and to a signal 
of deceleration e.g. of MB S280 in an initial brush with a Fiat Uno resulting in, presumably, a 
premature and explosive deflation of both front airbags, stunning, deafening, blinding Paul, the 
driver of MB S280 of al Fayed/Diana, and obstructing his sight at the critical moment before 
crashing against the 13th bridge-column ref to TIME Sept. 7, 98. False deployment of at least 
one of six to eight front and/or side airbags implemented in a "very safe" car may cause accident; 


My father, having served as Chairman of Buddhist Association in Jakarta, Indonesia for more than two decades, and 
my mother, badly experiencing from the minor injury due to falling on a hard wet floor, similar to a car, whose 
airbags cannot be deployed, skidding on a wet road, feel obliged to save life by supporting my R&D work. My 
plunging through an aperture in a construction site resembles the helpless lap-belted passengers in turbulence-related 
incidents. Bad experiences determine me to find out the causation e.g. for both cases and measures/inventions 
thereagainst listed in Chap. 1.3a to 1.3h. 

7 Both parentheses (Al) denote ref. to Al. 

8 Abundant photos of accident-involved safe/safest cars MB E320, MB C, VW VR6, Opel Astra B etc. are suited for 
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JX.sensor of side airbag incapable of responding to each deflection of outer panel of door resulting 
in severe injury in real side collision e.g. of a police car (Opel Vectra) against a lamp post ref to 
AMS 9 12/96 pp. 50 and Spiegel 29/96 pp. 156. Ref to Chap. B2 of EP 0844939 Bl l0 the kinetic 
energy of 12 litre side airbag of Volvo, equivalent to 900 kg VW Golf at 5.1 km/h, bombs out 
head upon false deployment. Sensor of side airbag, consisting of a number of layers, is capable of 
conducting current for the purpose of identifying the deflection of a specific site of outer panel 
provided therewith in side collision. A high number of sensors is necessary for identifying the 
deflection of the whole outer panel, thus making the installation very costly; 

X. explosion of airbags stunning, blinding and obstructing the driver from further driving and making 
passengers deaf forever. EU-threshold value of explosive loudness 140 dB is exceeded by 27 dB 
during the explosion of one front airbag of VW Golf IV reported by the program "Plusminus" of 
German Broadcast ARD on Sept 21, 98 at 9.35 p.m.; 

XI failure of old pellets (gas pills) subjected to ageing, permeation of gas through the airbag-tissue 
resulting in allergy/suffocation/headache and environmental waste disposal thereof whose 
airbags are installed in over 50 million vehicles per year; 

XU.sensor to retract (protract) seat belt incapable of responding to any deceleration in yaw- and/or 
roll-related accident of AUDI A6 (A9), VW VR6 (B5) and Opel Astra B (A3 to A5, A8) due to 
the shortcoming ref. to case VIQ and Chap. 1.3d to 1.3f; 

XBI."oop" n due to low stiflhess of open section of all conventional seat rails whose large deflection, 
when subjected to great impact energy, changes the position of passenger to the deploying airbag 
which is then not able to fulfil its function properly; 

XIV. submarining. By definition "submarining" of passenger in the event of front collision the 
passenger, having moved forward about w v in Figs. 3, 4, 31 of DE 19749780 and thrown back 
against the back rest unit, submarines (slips downward) from his seat belt assembly whose 
members have been broken, or come loose in excess of threshold value during the passenger's 
forward motion. In rear collision the passenger, thrown back against the back rest unit, does not 
activate the retractor mechanism, thus not removing the slack of his seat belt which permits the 
submarining verified by Ford's accident (B6); 

XV. intrusion of deformed vehicle side/door of MB 190 (B3a), BMW 3 (B4b), BMW 7 (B3b), Opel 
Corsa (B3c) in the event of 100% side collision SKI and of Toyota Carina (A13), MB C (A13) in 
EU-crash test, of deformed vehicle roof of VW VR6 (B5) and MB E320 (A3, A4, A7), of power 
plant (drive assembly) of Honda (B9), VW Golf m (Bl), Peugeot (B8a) and MB S280 of al 
Fayed/Diana and/or of steering column and wheel of two Nissan Patrols (A14) in 40 % offset 
crash test. See A19, Chap. 1.2dand 1.2h; 

XVL.passenger ejection, when doors detach themselves, in the event of arbitrary collision of BMW 5 
(B4a), VW VR6 (B5), Ford (B6), Chrysler (BlOa) fined $ 262.5 millions by a court in South 
Carolina; 

XVIUnvalid limits legislated in obsolete specs of SAE AS 8049 and JAR 25.561 to 25.785 in 
turbulence-related vibration of aeroplane. According to FAA the casualties of 863 minor, 63 
severe injuries and two fatalities are reported in 252 incidents in USA between 1981 to 1996. On 
Canadian TLC Broadcast of 25 Nov. 97 Ron Schleede and Tom Haueter from NTSB reported 
severe/fatal injuries in turbulence-related incidents. Life-endangering lap belt allows the upper part 
of body to dangle around the seat. See my letters (C2, C3) with the same content to FAA/JAA, 
letters (CI) to NTSB and letters of Air Canada (C4), Swissair (C5) and Daimler Benz (C6) 
regarding my inventions. According to Dr. Wigger from Lufthansa turbulence-related incidents 
will progressively grow because of the increase of turbulences and traffic/flight congestion within 
a decade; 


9 AMS is an abbr. for Auto Motor und Sport. 

10 B letter confirms 100 % European Patent, 
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XVJRxatapulting in arbitrary direction due to lack of laws enforcing passenger restraint. 54 
commuters were hurt by great kinetic energy of two colliding trains or commuters e.g. of a train 
speeding at 12 miles against an idle train in the railway station Toronto on Nov. 19, 97 re£ to 
Toronto Star of Nov. 19, 97. Greater kinetic energy in collision of car, train or aeroplane at faster 
speed imposes injuries on almost all unrestrained passengers, such as over hundred fatalities and 
over two hundred injuries in the ICE-train accident at the speed of 200 km/h on June. 3, 98. In 
other words, a car having life-threatening test results cannot protect restrained passengers from 
injuries in any real accident, especially those unrestrained from heavier injuries. 

1.1 Failure of prior art 

The above-mentioned cases justify questioning of the prior art of survival chance and R&D work for 
several decades such as front airbags for more than two decades, restraint systems for more than 
three decades, thereby allowing the prediction of a progressive increase of severe/fatal injuries by 

- front airbags due to faster sensors whose operation is unreliable due to the huge number of 
calculations within a short time, 

- side airbags due to a couple of R&D years and extremely short deployment time less than 5 ms 
(milliseconds) and; 

- failure of prior art due to arbitrary collision and/or rollover. 

Failure of prior art is attributed to the following assumptions for the ideal load case: 

- let the centre of vehicle door be subjected to a single lateral load in arbitrary side collision; 

- let the centre of vehicle be subjected to a single horizontal load in arbitrary front collision; 

- let free connection be valid for form-locking connection etc., 

in order to obtain simple, inaccurate boundary conditions and formulate a FEM- model which is 
invalid for real loading case, even in a 50 % offset crash test of two similar MB E230s (A15, Chap. 
1.3g) and in real collision of MB C, MB E320, MB S280 (case VIE) despite innumerable patents 
of Daimler Benz/ MB, Dasa, MBB, Temic and MB supplier TRW! 

Ref. to Fraunhofer Magazine 4/97, Dr. Werner Riethmtiller in co-operation with Bosch Corp. has 
invented a sensor capable of determining the signal of deceleration in x-, y- and/or z-direction, but 
incapable of determining the signal of yaw- and roll acceleration, thus limiting the applicability and 
leaving the yaw- and/or roll-related injurious problems (A19, Chap. 1.3a to 1.3i) and phenomenon 
(Chap. 1.3) unresolved. Moreover, years will pass away during the production into reliable 3-D 
sensors. 

To what extent of danger, illness and environmental hazard should passengers of car equipped with 
six to eight airbags be exposed while the airbag-industry boosts production, profits and decreases 
deployment time at the risk of decapitating and false deployments? 

1.2 Collapse of vehicle structure, intrusion and life-threatening test results 

The applicability and superiority of all my inventions to the present patents of Daimler Benz/MB, 
Volvo, BMW, Porsche, VW/AUDI, Ford, GM/Opel, Dasa, TRW etc. are certified by Daimler Benz, 
Swissair, Air Canada, GDV, Deutscher Verkehrssicherheitsrat and examiners of German and 
European Patent Office, convinced by novelty, willing to grant patent thereon within 1 1 months. 
Definitely, my inventions represent tools to ensure and enhance survival chance in any real arbitrary 
collision and/or rollover, pile up 12 or in turbulence-related incident. Three car manufacturers, one of 
which has an esteemed reputation in survival chance, and two aeroplane manufacturers are 
investigating the use thereof 
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Contrarily, the remaining manufacturers have refused to investigate by citing the tests, they passed, 
whose data are life-threatening (A12) such as femur-fracturing forces of over 1 tonne, rib-fracturing 
belt forces of over 800 kg etc. If compulsory, one to three digit $ millions are diverted from $ billion 
profits for each recall program of Mitsubishi, Honda, Mazda, VW/AUDI, GM/Opel/Saab, Renault, 
Fiat, MB, BMW/Rover 13 etc. serving as last resort to fix msufficient/erroneous R&D work at the 
expense of severe/fetal injuries? Because some car, e.g. Opel, owners were out of reach, approx. 
123000 defective Opel Corsas (AMS 1 1/97) have not been rechecked/fixed. A 18-year old female 
driver 14 of one defective Opel Corsa was fetally injured due to non-deployment of the front airbag, 
the co-driver was severely injured despite the deployment of the other front airbag 15 , thus doubting 
the reliability of front airbag (see rate in Chap. L3), and another passenger was severely injured too. 
1.2a In the collision against barriers the impact energy of MB C was absorbed by the right, C-shaped 
energy-absorbing spring dome ref to DE 4342759 CI 16 , which is improved by my patent DE 
19615985 CI, the belt retractors were, presumably, activated, but front airbags were not fired. 
1.2b In the collision against a bridge-column and rollover the impact energy of AUDI A6 (A9), 
having test results nearly at the same level of MB C, was partly absorbed by energy-absorbing 
runners ref to DE 4224489 Al, whose energy absorption is optimized by DE 19615985 CI and 
DE 19636167 CI. Presumably, in excess of the limit of his seat belt associated with non- 
protraction thereof and non-deployment of his front airbag Dressier (A9) was thrown through 
the windshield. The limited applicability of DE 4224489 Al is demonstrated by Figs. (B2) and 
the test results of AUDI A8 (Al 1, A12) exceeding of MB E320 (Al 1) by 

204 % concerning seat-belt force, 132 % concerning HIC, 61 % concerning head deceleration, 
40% concerning chest deceleration and 42% concerning pelvis deceleration. 

Despite being positioned in the class of top luxury cars such as MB-S, BMW 7 etc. and the sale- 
price twice as expensive as Opel Omega, AUDI A8's test results are larger than Opel Omega's. 

1.2c Due to limited applicable prior art the passenger compartment of VW VR6 (B5), VW Golf m 
(Bl), MB E320 (A3, A4, A7), MB 190 (B3a), BMW 3 (B4b), BMW 7 (B3b), Opel Corsa 
(B3c) and/or runners of AUDI A8 (B2, All) in state of total deformation is/are not able to 
absorb the residual energy imposed on passengers serving as energy-absorbing elements! 

1.2d Owing to great stiflhess of the ram front bumper and vehicle frame, sport-utility vehicle is 
capable of driving over potholes and bumps in forest, but incapable of absorbing/releasing 
energy in real accident, thus totally deforming any vehicle and severely/fatally injuring 

- passengers of any vehicle arbitrarily rammed/crashed by the ram front bumper loaded with 
great impact energy thereof 

/ - pedestrians in accident related to skidding on- wet road, and/or 

- its own passengers in real front collision against a stifFer barrier due to the intrusion of 
steering column, wheel, collapse of vehicle structure and to great remaining energy 
transmitted by the ram front bumper, girders and runners, substantiated by fatal test results, 
e.g. 1518 fflC and 1006 HIC of Nissan Patrols (A14), built in 1990 and 1994, crashed at 50 
km/h 9 substantially larger than 229 fflC of MB E320 (A9) crashed at 55 km/L 

For the purpose of absorbing/releasing energy, the ram front bumper is mounted in front of at 
least one pair of independently operating piston devices equipped with spring elements and/or 
large-area deformable elements shown in Fig. 1, 2, 29 to 33 of 19615985 CI, whereby the great 
stiflhess of the vehicle frame remains unchanged. For the purpose of optimizing the energy- 


13 AMS 10/95, 6/95, 11/97, FAZ Oct U,97, Oct. 9.98, Wiesbadener Tagblatt of June 27, 95. 

14 investigation case of the prosecutor Steinbacher in Heidelberg Approx. 123000 Opel Corsas having defective 
airbag-plugs are on roads/highways. Next severe/fatal injuries are expected! 

15 Crash test of Opel Corsa, Ford Fiesta and Fiat Punto conducted by TOV results in failure of airbags ref. to Spiegel 
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absorption property of runners in Fig. 17 and 18 the release of power plant in Fig. 1 to 4, 19 of 
DE 19636167 CI is recommended. 

1.2e Femur-fracturing and rib-fracturing test results of brand-new vehicles Fiat Tipo (AMS 2/94) 17 
and mutual Van FB (Peugeot, Citroen Evasion, Fiat Ulysse, Lancia Zeta) in Table 1 (A12) pose 
a great life-threat to passengers who are further exposed to the residual energy upon the 
collapse of vehicle structure of Peugeot (B8a), Ford Fiesta (B8b), Fiat Tipo, Honda (B9) etc. in 
any real accident at higher speed as a result of failure of prior art and insufficient R&D work. 

1.2f Collapse of vehicle-side/door structure of Toyota Carina (A13), MB C (A13) in EU-crash test, 
substantiating severe/fetal injuries in real side collision, is resolved by form- and/or force-locking 
connection of adjustable clamping means ref to EP 0869878 and/or pending patent DE 
4342038 (not attached), spring elements ref to DE 4342038 to cushion the impact and side 
deformable elements ref to DE 19615985 CI. 

1.2g Collapsing vehicle structure of Chevrolet Trans Sport/Opel Sintra is substantiated in a 
comparative IIHS test of nine vans (A16) and an AMS test (A17, A18). Los Angeles Times 
quipped "explosion of an empty beer can" on that vehicle structure. On the other hand the GM- 
Speaker Brian O'Neill found a common excuse for "one among 72 crash tests to the failure", 
hopefully, could repeat it, if he himself and his family members were involved in any real 
accident of this van at speed over 55 km/h. Despite the redesigning work the vehicle structure of 
Opel Sintra van was totally deformed in that AMS test (A17) just at 55 km/h. See the report of 
AMS 15/97 and Spiegel 42/98. Are these vans designed for driving at creeping speed on non- 
congested roads? 

W Polo built in 1994 is safer than all those vans, built later on, whose design must totally be 
overhauled, just like of MB A by a number of patented deformable elements and by 
displacement of power plant. However, the survival chance of MB-A in Fig. 2a, 3a of DE 
19615985 CI and Fig. 7 of DE 19636167 CI is enormously improved by a compact car "GO", 
in Fig. 2, 3 in pp. 3/coL 40 to pp. 5/coL 13 of DE 19615985 CI and in Fig. 1 to 4, 19 of DE 
19636167 CI, serving as an ultra-light-weight car consuming less than 3 1/100 km. 
1.2h Collapse of vehicle structure, intrusion of vehicle rooi; door (case XV) and/or passenger 
ejection (case XVI) are due to door detachment in co-operation with failure of door locks. 
A thorough research thereon led to numerous inventions ref to EP 0869878 and DE 4342038 
of form- and/or force-locking connecting and adjustable clamping means arranged to the 
following compound pairs: 

front vehicle door / rear vehicle door, vehicle door / vehicle roo£ vehicle door / side rail, vehicle 
door / post section(s) and vehicle door / passenger compartment in order to 

- interlock all compound pairs, thus defining a compound construction, increasing of structural 
stiffness, distributing impact energy on all compound pairs and lowering stress in arbitrary 
collision and/or rollover; and 

- save costs owing to a single construction, manufacturing, testing expenditure, assembly and 
material supply to pass the EU- and US-Crash Tests, thus avoiding the use of incompatible 
patents. 

Confronted with the court-verdict (case XVI) Chrysler has reinforced the present door locks but 
the problem of door detachment remains unresolved! See Requirement Nr 19. 

Summary: 

Due to Mure of prior art and insufficient/erroneous R&D work resulting in collapse of vehicle 
structure, door detachment, insufficient energy absorption and failure of restraint system, airbag etc., 
millions of vehicles will post new record of physical/social/economical loss in real accident (Chap. 3), 


17 Due the increase of femur force by 463 %, HIC by 91 %, pelvis acceleration by 38 % etc. in comparison with VW 
Golf IV, a mid-front collision against a truck on the road B260 ended uo in instant fatal in vr-rr -pf to WipehaHpn«r 
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The totally deformed vehicle structure of van Chevrolet Trans Sport (A16), Opel Sintra (A17, 
A18), heavy sport-utility vehicle Nissan Patrol (A14) etc., having passed the EU- and US-Crash 
tests, bear evidences of reviewing/legislating all live-spacing requirements listed in Chap. 4. 

1.3 Failure of three-point seat belt, airbag and whiplash-acceleration 

Volvo's side airbag cushions the head by decreasing the chest acceleration about 14 %, but 
increasing the pelvis acceleration 4 % despite the absorption of side impact energy by five laterally- 
built reinforced elements at the time of energy transmission into the vehicle floor. Regarding the 
similar cars Volvo 850 provided with this embodiment ref to EP 0565501 Al in the side crash test 
according to FMVSS 214 at velocity increased by 17% reported by AMS 5/95 and in the front crash 
test reported by ADAC 5/95 the test results are listed in the following table: 


Dummy as driver of Volvo 
850 

Test results 
with 

side airbag 

Test results 
without 
side airbag 

FMVSS 
214 

Test results 
with 

Front airbag 

chest acceleration (m/s 2 ) 

60.9 

71.1 

85 

34.7 

pelvis acceleration (m/s 2 ) 

77.2 

74.14 

130 

33.4 


Concerning the chest- and pelvis acceleration the test values of the side airbag, two times higher 
than those of the front airbag, must be considered as very alarming. Of the same magnitude, the 
lateral acceleration of vehicle laterally crashed by another vehicle inflicts more severe injuries on 
occupants than longitudinal acceleration of vehicle longitudinally crashed by another vehicle because 
head, neck- and vertebrae-muscles are, hypothetically, the weakest members of the human being. 
Due to great energy in a side or double-side collision passengers are subjected to physical limits 
such as 

- intrusion of one/both vehicle side(s) totally deformed (case XV); 

- false deployment of side-airbags resulted from to extremely short deployment time, less than 5 ms 
according to the latest specification reported by AMS 12/96 pp. 50 due to lack of crumpling zone 
to absorb front energy; and/or 

- insufficient decrease of chest acceleration and increase of pelvis acceleration resulted from small 
volume solely cushioning the head. 

A plurality of side-airbags is costly and prone to more false deployments, thus provoking danger of 
an accident. The rate of killing to saving lives by front airbags at approx. 1 to 10, based on die 
estimation 18 , non-deployed airbags of BMW 5, VW VR6, MB C, Opel Astra B, AUDI A6, fatal- 
deployed airbags of MB E320, VW Jetta, false-deployed airbag of Volvo and life-threatening test 
results e.g. of Opel Corsa, Ford Fiesta and Fiat Punto (Chap. 1.2, Spiegel 13/95, footnote 15), 
would become worse by side airbags due to cases I to m, V, VIE to X, XV, Chap. 1.3a to 1.3g and 
those physical limits. 

To determine the causation of the highest rate concerning the number of fatal injuries in real side 
collision, studies of accidents were conducted by experts of GDV (A19). They discovered: 

"Two-thirds of all accidents at speed ranging from 60 to 130 km/h, wherefrom 5 % of accidents 
attributed to higher speed are excluded, on country and state roads in the f 90s bear resemblance 
to each other. A car "X" skidding in the opposite lane is crashed at the vehicle side "XR" of its 
co-driver by another car "Y" coming in the opposite direction, thus resulting, mostly, in fatal 
injury of its restrained driver "No-hope" seated/arranged to the non-crashed vehicle side". 


18 Ref. tO Customer ReO0rt«l 4/97 ^J^ffc r*7»r1i*fvl e*^n«fr I lf\r\ t:, r -» c u,,*^^ i no* *%*A i oo/: i~ii~,4 it 
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The phenomenon regarding death of Opal's co-driver (case VH), whereof Dr. Lohne tried in vain to 
explain, and the above-mentioned drivers "No-hope", all of them seated to the non-crashed vehicle 
side and the failure of the /-shaped-restraining upper part of body by three point-seat belt are subject 
to analyse in compliance with Technical Mechanics/FEM: 

1.3a By definition a whiplash-acceleration is a longitudinal, yaw- or roll acceleration whose 
direction is reversed in ms, probably in a fraction of ms, at least one time in the event of 
arbitrary collision and/or rollover or in turbulence-related incident. The unrestrained head is 
further exposed to the whiplash-acceleration in reversing direction and upper part of body of a 
passenger to a forced undamped vibration in reversing direction till the energy is dissniated. 

1.3b In weight-incompatible collision (A2, A19, C7) 19 , a light-weight car e.g. Opel Corsa moving 
forward to a mutual collision point, is thrown back in reversing longitudinal direction by a 
heavy-weight car e.g. MB S300 for 5 m and rotated about its vertical axis at yaw angle 135°. 
Contrarily, the passengers of MB S300 are far less loaded by longitudinal and yaw acceleration.. 

1.3c. In the study 2 of rear collision a number of sled tests conducted by GDV and University Graz, 
Austria, one of 22 volunteers suffered from minor cervical distortion for two days, some from 
minor pains for one to tv-o days due to whiplasli-accekration in reversing longitudinal direction 
despite low speed of 8.5 km/h and acceleration of 2.5 g. 

1.3d Due to yaw-acceleration side/front airbag, retractor mechanism and/or belt pre- 

tensioner/tensioner cannot be activated (case VH), thus yaw-accelerating the unrestrained right 
shoulder of loosely restrained upper part of body of the "restrained" driver "No-hope", loaded 
by great energy, out of the /-shaped shoulder belt in anti-clockwise direction. When the vehicle 
side "XR" is crashed by the car "Y", his head is subjected to wluplash-acceleration and later on 
Ms upper part is rotated back in clockwise direction, bis head/ upper part is/are smashed against 
the B-post section (pillar) and/or window pane. His head is further exposed to the wluplash- 
acceleration in reversing yaw direction and upper part of body "No-hope" to a forced undamped 
vibration in reversing yaw direction till ihe energy is dissipated. 
Failure of survival chance in real side/front accident is attributed to incapability of 

- the stiff passenger cell to absorb energy in lateral direction, thus transmitting energy to 
driver/passengers. This failure contradicts the common opinion to save life by arranging a 
seat for a single driver/passenger in the centre-line of vehicle. See countermeasures in Chan 
1.2h, 2a to 2c; *' 

- sensors to sense yaw- and/or roll acceleration in association with non-/false deployment of 
side/front airbags. A plurality of smart, expensive side/front airbags is by no means live- 
saving, and/or 

- three point-seat belt to properly restrain the upper part of body, thus allowing ejection of 
passengers of BMW 5 (B4a), VW VR6 (B5) and Dressier through the windshield of AUDI 
A6 (A9, Chap. 1.2b and 3) at speed of 120 km/h on highway. Not a speed limit of 130 km/h 
on roads and highways, but countermeasures described in Chap. 3. 1 can solve this problem 

1.3e Due to yaw-acceleration of VW Golf H (B7) in clockwise direction the head/upper body of a 
young female driver "No-hope" is/are yaw-accelerated and crashed against the B-post section 
and/or window pane, when her vehicle side "XL" collided against a VW Passat coming in the 
opposite direction, then rotated back in anti-clockwise direction, thus being exposed to 
whiplash-acceleration, a forced undamped vibration in reversing yaw direction and fatality A 
young male passenger "Few-hope", seated to the non-crashed vehicle side and through being 
clamped in a deformed vehicle part, is severely injured. 

1.3f In a NCAP test (A10) a VW Golf TV is rotated at yaw angle 80° in anti-clockwise direction, 
thus throwing the head of dummy out of the open window (pp. 87 of AMS 23/97) and 
substantiating the death of that female driver "No-hope". In another NCAP test of Opel Astra B 
the head of dummy is crashed against the B-post section (pp. 52 of AMS 11/98). 

19 See my letter (C7) to Brian (Weill, President of IIHS and concern fAl?> of P-n* 
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1.3g Due to limited applicable prior art two similar MB E230s with/without airbags (A8, A15, A9), 
50 % oflset crashing against each other ref to AMS 19/91, rotate about the vertical axis of the 
mutual point of collision at yaw angle 40° in anti-clockwise direction, whilst transmitting great 
impact energy to deform both front sections of vehicle structure, dummies in place of 
passengers, passenger- and trunk compartments and both lid-locks thereby opening their fids. 

1.3h hi 50 % offset crash test conducted by AMS, any vehicle, crashed against a stiff barrier having a 
plain surface, is always rotated at yaw angle, listed in Table 2 (A12), in anti-clockwise direction. 

1.3i In a turbulence-related incident e.g. of a Boeing 747 having larger payload of 356 tonnes and 
higher cruising speed of over 900 km/h, which are not specified in SAE AS 8049 legislated July 
1990 and JAR 25 legislated March 1993, thus resulting in 110 minor/severe injuries and one 
fatal injury due to the 300 m height-loss of that Boeing 747 of United Airlines en route from 
Tokyo to Hawaii in a single turbulence-related incident! Aviation payload-engineers and experts 
from NTSB, FAA and JAA, convinced by the protective function of lap belt, should study 

- the history of fatalities from the *50s to the early '70s by lap belt allowing the upper part of 
body and head to severely/fatally crash against any stiff vehicle part, 

- Bohlin's invention "three-point safety belt" to distribute energy to the upper and lower part of 
body, hence replacing lap belt. Despite the continuous improvement of three-point safety belt, 
recently, severe and fatal injuries have been accumulating due to increasing engine 
performance, reckless driving and the problem cases outlined in DE 19749780; 

- HIC depending solely on the longitudinal acceleration of a dummy lap-belted to a seat rail- 
guided in a sled test conducted by TUV (German Safety Board) in Cologne. Such test results 
are absolutely useless because aeroplane is not rail-guided in turbulence-related incident and 
the kinetic energy is much greater due to larger payload and higher cruising speed. What is 
the use of having a "passing" certificate invalid for survival chance in turbulence-related 
incident and landing crash?; 

- physical/social/financial loss ref. to Chap. 3 resulted from reluctance to review those values; 

- additional costs, just a fraction of the above-mentioned loss, to enhance survival chance ref. 
to Chap. 3.1; 

- the confirmation of Carriers noted in Requirement Nr 21 to review; and 

- the life-threatening threshold values of obsolete SAE AS 8049 and JAR 25, thoroughly 
explained in my letters, three of which (CI to C3) are attached, to NTSB, FAA and JAA, 
thus resulting in severe/fatal injuries in turbulence-related incident and landing crash. 

Nobody wishes to be the next victim. Responsibility for the safety of passengers is a matter of 
conscience. 

Ahead, shown in Fig. (AlOa) and Fig. 3 of DE 19749780, in real accident or in turbulence-related 
incident underlies a total-acceleration dependent stress S T obtained from the following equation : 

S T =V(D W +Mx, y ,z) 2 + 3*T 2 ' 

where D w = compression stress depending on acceleration in x-, y- and z-direction, 
T = torsion depending on yaw acceleration 6 about z-axis and 

- bending stress depending roll on acceleration U about x-, y- and z-axis. 
The present limit of 1000 fflC in one direction, specified in EU-, US-Crash tests, SAE AS 8049 and 
JAR 25.561 to 25.785, is exceeded by any total-acceleration dependent HIC 

- in a total crash test comprising front-, side-, rear collision test and rollover test; 

- in a real accident of vehicle, train or aeroplane due to higher speed and larger load; or 

- in a landing crash of aeroplane e.g. of Boeing 747 having a payload of 356 tonnes and an initial 
landing speed of 235 km/h. 

See countermeasures in Chap. 3. 1. 
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Why are neither specs concerning yaw- and roll acceleration and nor much lower BIC legislated in 
EU-, US-crash tests, SAE AS 8049 and JAR 25.561 to 25.785 despite my submittal of more than 
four attached registered letters (CI to C3, C8) and of patent docs/appls to NHSTA; NTSB, FAA 
and JAA? On the TLC Broadcast (case XVII) Ron Schleede, Tom Hauter from NTSB and Ricardo 
Martinez MD from NHSTA had plenty time to detail severe/fatal injuries to each turbulence-related 
incident or real accident, but no time to evaluate the countermeasures explained in my docs, and 
acknowledge of receiving. Nevertheless, their lengthy description has helped me to develop 
countermeasures described in my coming 14th and 15th patent application. 

1.4 An at least two-stage crash test to idealize a total crash test 

The stiffiiess of the energy-absorbing vehicle structure comprising deformable elements, runners, 
panels, girders, airbags, restraint systems etc. in the state of great or total deformation at 55 km/h is 
far less than in the non-deformed state. See case in, Chap. 1.2b to 1.2h. 

New crashing machine must be designed and purchased to perform a total crash test, hi order to save 
expenditures and time, a loud crash rest is idealized by an at least two-stage crash test consisting of 
front-, side-, rear collision and rollover. A vehicle structure or aeroplane seat, already-deformed in 
the first-stage crash test, is able to ensure real survival chance, if the injury-related threshold values 
are not exceeded in the next-stage crash test in succession. 

2. Countermeasures 

All the aforementioned shortcomings and deficiencies are resolved by 13 patents, my 14th is in 
preparation, wherein all load cases and boundary conditions in arbitrary collision and rollover are 
taken into account, see e.g. page 3 to 4 of EP 0869878 and/or DE 4342038 resolving door 
detachment, intrusion, passenger ejection and increasing structural stiflhess etc. For better 
understanding, the measures against the intrusion of power plant, collapse of vehicle structure and 
door detachment is summarized in the enclosure Bl in German and English. 
2a In acknowledgement of the aforementioned problems of airbags, a dual use of front airbag in 
front and/or side collision and prolongation of deployment time to inflate front airbag have been 
invented and described in pp. 6 to 8 and claims 26 to 30 of EP 0844939 Bl, for the purpose of 
benefiting the front passengers by further evaluating the vehicle destined for scrap, but at the 
displeasure of airbag-industry. In arbitrary side collision or double-side collision EP 0844939 Bl 
absorbs/releases great energy and removes the occupant from the injury-prone areas to the 
vehicle- centre by means of a rotatable device. A lateral energy-absorbing crumpling zone is 
defined by EP 0844939 Bl, EP 0869878, DE 19615985 CI and/or DE 4342038 in order to 
lower accelerations and forces in side collision to the level in front collision. 
2b In acknowledgement of the aforementioned problems in offset front and/or rear collision, a pair 
of independently operating piston devices deforming the respective deformable elements, 
damping oscillation, pre-tensioning seat belts etc. is invented without sensors and pellets and 
described in DE 19615985 CI, DE 19636167 CI and DE 19711392 CI. The additional weight 
of piston devices is compensated by a plurality of measures to downsize runners, side rails and 
vehicle girders, optimize the energy-absorption property of runners and enhance survival chance. 
2c Great impact energy in arbitrary collision is absorbed/ released by the increase of energy- 
absorbing large-area deformable elements ref to DE 19615985 CI and energy-absorbing 
deformable runners ref. to DE 19636167 CI which releases power plant in arbitrary front 
collision. 
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In arbitrary front and/or rear collision DE 19711392 CI, improving the renown safety device 
"procon-ten ©" of AUDI, pre-tensions seat belts within short time to resolve the case Xm "oop'\ 
damps vibration, lowers acceleration and preserves pre-tensioning force of seat belts after fracturing 
the sites of predetermined fracture, pulls steering wheel from the area of the forward-moving head of 
the driver until fracture of said sites of predetermined fracture occurs and protects passengers in the 
event of failure of front airbags and sensors. 

German Patent Office requested amendment of claims, which is already filed therein, for granting a 
patent on my invention of closed, round seat rails having the greatest stiffiiess among all profiles to 
solve the case Xm "oop" and cut production costs. Incorporation with round seat rails, seat 
mechanisms with/without memory to adjust in longitudinal direction and/or tilt are invented. 
DE 19711392 CI, EP 0844939 Bl andDE 19749780, summarized in Chap. 3.1, are the first 
inventions of damping oscillation by friction in order to 

- solve the cases I to VI and 

- cushion impact while releasing energy which is demonstrated by Opel Astra B (A3 to A5, A8), 
intercepted by the central barrier in the event of skidding on a wet highway, whose energy was 
slowly decreased by the work of friction along that barrier, thus lowering the injury-severity level. 
In a common accident (A7, A9, B4a, B5), this driver would be severely/fatally injured. 


3, Physical, social and financial loss 

According to Prof. Langwieder (A19, FAZ of Oct. 13,98) the costs to treat concussion are estimated 
at DM 4000, however heel-bone fracture at DM 200000 plus economical burden due to the long- 
term hospitalization, rehabilitation and loss of earnings. Newspapers world-wide reported the 
extensive, hence, expensive treatment of the renown SPD-politican Dressier whose work ability, I 
assume, has been impaired by the accident (Preface, Chap. 1.2b, A9). Insurance does not cover loss 
of performance/abilities/earnings of injured passengers. The report 21 of GDV and NHSTA in pp. 72 
to 73 word by word 

"Acute and chronic symptoms sometimes persist for years and to many cases, where there is no 
obvious early incapacitation, the effects of the accident may not surface until months later" 

supports the thesis of incalculable, physical/social/economical loss, resulted from severely-injured 
persons and their family members, in case of cervical trauma, quadriplegia and on-going treatment, 
consisting of costs 

1. for short- and long-term treatment, estimated at $ 10 billions to treat only cervical 
distortion/trauma per year according to O'Neill's Report 22 , and 

2. for emotional treatment Relief funds of DM 32 millions, provided by the Interior Ministry of 
State Rheinland-Pfalz, have already been spent in a decade-long emotional treatment of just a 
hundred victims, whose medical treatments are being covered by insurance, due to the aeroplane 
crash on the US-base in Ramstein at Aviation Show on Aug. 28, 88 (Wiesbadener Tagblatt of 
July 30, 98). More funds for long-term emotional treatment are on request. 

According to the EU-Report 23 the annual road toll of 45000 fatalities and 1.6 million injuries costs 
DM 290 billions plus incalculable loss, which, totally, are, presumably, lower than the total loss for 
the US and Canadian annual road toll Additional $ billion loss per year is due to injuries in road-rage 
related accidents, turbulence-related incidents, landing crashes of aeroplane and accidents of train. 


21 "Comparative Studies of Neck Injuries of Car Occupants in Frontal Collisions in USA and Germany", 25th Stapp 
Car Crash Conference. 

22 "Whiolash Injuries" , Status Rerx>rt IMS, Seot. 95 
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Very cheap traffic signs, posted along the road/highway Tokyo to Fuji, reminding drivers to carefully 
drive are by no means life-saving as long as millions of cars (A13, A14, B9 etc.) are equipped with 
vehicle structures/parts collapsing and/or intruding in real accidents at speed over 50 km/h. The 
Japanese Ministry of Health/Transport should list the annual road toll and costs. 
Expensive R&D work of MB as well as Volvo mostly saves life, costs and budget of taxpayers and 
states. However, severe/fatal injuries in real accident of the world-wide safest cars Volvo, MB 190, 
MB E320 and MB S280 of al Fayed/Diana substantiate the insufficiency of survival chance, wrong 
approach, false boundary conditions and the need to improve that prior art by formulating more 
accurate boundary conditions in arbitrary accident/pile up or in turbulence-related incident. 
Would taxpayers and/or states be burdened by additional costs to treat severe/fatal injuries in the 
event of real accident of Italian (Fiat), French (Renault 24 , Peugeot 25 ), Japanese (Toyota, Nissan, 
Honda etc.), Korean 26 and Malaysian cars, characterized with larger life-threatening data, flooding 
EU- and/or US-market in order to achieve big profits by neglecting R&D work? 

3.1 Additional costs to enhance survival chance 

Let us focus on the inventions of DE 19749780, subdivided into three patent appk in order to be 
granted as patents, concerning a safety restraint system, equipped with an energy-absorbing method, 
integrated in a seat serving as "A seat-integrated restraint system" to 

- X-shaped restrain the upper part of body by crossing both shoulder belts and gradually 
absorb/release great energy in order to control all acceleration rates and loads below the 
respective injury-related threshold values during the arbitrary real collision and/or rollover or 
turbulence-related incident, thus ensuring passenger restraint and saving life; 

- manually or automatically operate a pair of energy-absorbing shoulder-shaped caps and/or an 
energy-absorbing neck brace in exceed of speed/acceleration, in real accident of vehicle, train or 
aeroplane or in turbulence-related incident; 

- damp oscillation as well as whiplash-acceleration; 

- increase the use of restraint system by an user-friendly belt- feeding device, operating the restraint 
system from three-point to multi-point attachment and/or activating the restraint system manually 
or automatically: The principle criterion for user-friendliness to encourage the use thereof is 
confirmed by Daimler Benz (C6). The present multi-point restraint systems and prior art are 
neither user- friendly nor time-efficient, thus discouraging the use thereof; 

- use the parts of the vehicular, conventional restraint systems for the purpose of saving R&D 
expenditures, time and increasing the reliability; 

- extend the use of any three-point seat belt by inserting an inventive upper shoulder belt of belt 
protracted from a belt reel fastened in the back rest unit for the purpose of lowering the injury- 
severity level and the number of injuries in arbitrary real collision during the transition time to 
manufacture and test a brand-new extra-long belt. The extra costs for both belt parts are low. 

See the Chap. "Advantages..." and problem cases mentioned in DE 19749780. 

The market/street prices of three, conventional restraint systems of Opal's front seats are listed in the 

following table 

Seat belt Belt protractor 
Opel Omega DM 205 DM 260 

OpelVectra 195 250 

Opel Astra 189 253 


24 Photos of Renault Twingo showing the large intrusion of a totally deformed door are in my possession, 

25 Minor/severe/fatal injuries in a collision of a Peugeot 306 against a kerbstone resulting in a rollover in Mainz and 
in a front collision of another Peugeot 306 against a car outside of Bad Schwalbach are reported by Wiesbadener 
Tagblatt of July 13, 98 and Oct. 02, 98. 

26 40 % offset crash test of Hyundai Accent, Daewoo Nexia and Kia Sephia at speed 50 km/h conducted by AD AC 
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Sales prices of supplier usually range from 10 to 20 % of market prices, at an average of DM 70 plus 
licencing fees and manufacturing costs for user-friendly belt-feeding devices and/or shoulder-shaped 
caps and/or neck braces. 
Additional costs to enhance survival chance of 

- a vehicle are the amount from the multiplication of the number of seats by the licencing fees and 
manufacturing costs; 

- an aeroplane are totally DM 3 to 60000 from the multiplication of the number of seats, say 300, 
by sales prices, say DM 1 to 200, far less than the costs of short- and long-term treatment for 1 1 1 
minor/severe/fetal injuries in a single turbulence-related incident ref to Chap. 1.3i and 3. 
Optionally, seats in business- and/or first class are equipped with belt-feeding devices; 

- all vehicles are a total amount far less than three-digit $ billion loss world-wide per year owing to 
lowering injury-severity level, particularly, in association with the implementation of other 
countermeasures of 12 patents, thus minimizing the costs from DM 2 to 400000 for the highest 
injury-severity level to DM 3 to 4000 for minor injury or zero for no-injury; and 

- a train are the amount from the multiplication of the number of seats by sales prices. 

Additional costs to prolong deployment time, increase reliability, survival chance in side/front 
collision (Chap. 1.3a to 1.3h) and save environment etc. by inventions of EP 0844939 Bl (Chap. 2a) 
"Side airbag-substitute of seat for any vehicle" are a fraction of a pair of side airbags: 
In relation to the price tag of DM 4339 for a pair of Mercedes' front airbags and of the average DM 
3500 of other car manufacturers (AMS 7/95) the price tag of DM 748 for a pair of Mercedes Es side 
airbags with 15 litres is really a "gift". If a side airbag having a deployment time of 5 ms and the test 
data as low as that of front airbag could be marketed, the sales price would, beyond doubt, be 
extremely higher. For assembling the most expensive substitute B3 from a shock absorber, a coil 
spring (sales price of DM 10 to 12) an overall cost of DM 260 is calculated. Dramatically lower are 
the manufacturing costs for the substitute B5 comprising a leaf spring (sales price of DM 3 to 4) to 
protect driver and co-driver and/or a torsion spring consisting of flat strips (sales price of DM 1 to 
2). For safety reasons in the automotive industry suspension systems must always be designed to 
satisfy a great number of tough requirements which are not needed for the substitutes, thus 
enormously cutting manufacturing costs. The deployment of front airbag of vehicle destined for 
scrap within few milliseconds in side/front collision costs a few bucks. 


4. Life-saving requirements for EU- and US-crash tests 

1. review/legislate non-injurious threshold value of longitudinal, lateral, vertical, yaw-, roll 
acceleration, total-acceleration dependent HIC, belt- and femur force; 

2. legislate specs of an at least two-stage crash test consisting of front-, side-, rear crash test and 
rollover test; 

3. review/legislate specs of an angular front crash test to lower the highest rate of fatal/severe 
injuries in FK3 and FK4 (Al). Evidently, sensors are out of function in front crash at ce > 30°; 

4. review/legislate specs of an angular side crash test to lower the highest rate of fatal/severe injuries 
in SK2 and SK3 (Al). Evidently, sensors are out of function in side crash at li > 30°; 

5. review/legislate the specs of a rear crash test to lower the highest rate of fatal/severe injuries in 
HK1 and HK2 (Al) and to prevent submarining; 

6. legislate a percentage of max. cruising speed to define a higher test speed. Any concern of car 
manufacturer is in contradiction to a $ billion investment in R&D to produce a ultra-luxury car 27 
equipped with a "555 HP, 6.3 litre and 18 cylinder" engine despite world-wide traffic congestion 
while neglecting the R&D to improve survival chance; 
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7. legislate specs of a great energy-absorption and soft-cushioning property of heavy-weight car and 
sport-utility vehicle; 

8. legislate specs of a ram front bumper of sport-utility vehicle to absorb energy, thus saving life of 
pedestrians and passengers of a light-weight car arbitrarily crashed thereby; 

9. renew specs, met by the design of brand-new BMW 5 (B4a), brand-new VW VR6 (B5) and 
Chrysler, to prevent door detachment (case XVI); 

lO.legislate specs to release a power plant in arbitrary front collision at speed, say, over 60 km/h to 

prevent intrusion (case XV); 
1 1. legislate a minimum distance of a passenger/seat to a door/window pane deformed in arbitrary 

side collision; 

12.1egislate a minimum distance of a head to a roof deformed in rollover; 

13.1egislate threshold values of forces and accelerations when front airbag and/or side airbag fails; 

H.legislate a minimum distance of a steering wheel to a head/body of the driver and threshold value 

of accelerations and forces of parts of his body when his front airbag, seat belt, retractor 

mechanism and/or belt pre-tensioner fail; 
lS.legislate an allowance for the deflection of seat rails to avoid "oop" in arbitrary front and rear 

collision; 

16!egislate specs to ensure the function of sensor/pellets/airbag, e.g. failure rate 1 to one million. 

See the rate of killing to saving lives in Chap. 1.3; 
17.1egislate specs to waste-disposal of pellets in compliance with environment; 
18.1ower/legislate specs to substantially lower explosive loudness of front-, side airbag and to total 

explosive loudness of all airbags installed in a car. The permissible EU-sound level at 140 dB is 

enormously louder than the sound level of a compressed-air hammer 

- in outdoor at 1 meter distance at 93 dB or 

- in a room having a sound-energy-absorbing property of 10 m 2 at 103 dB. 

By definition, sound level L [dB] is equal to 10 log (Ji/J 0 ), where Ji and J 0 [W/cm 2 ] are sound 
intensities; 

19.1egislate laws to levy Leavy tax/ premium on life-threatening vehicles, thus financing the short- 
and long-term treatment for injuries and forcing car manufacturers to invest in R&D. Only the $ 
262.5 million fine (case XVI) led Chrysler Corp. to the decision to invest in reinforcing door locks 
which cannot avoid door detachment/passenger ejection (case XVI, Chap 1.2h). How can a 
reinforced lock pawl resist to great energy? Next passenger-ejection and sue/fine will occur; 
lO.legislate laws to enforce the use of seat belts of vehicle, train and aeroplane; and 
21. renew/legislate specs of SAE AS 8049 and JAR 25.561 to 25.785, wherefor Chown from Air 
Canada (C4), Sclimid from Swissair (C5) and Dr Wigger from Lufthansa have confirmed the 
need. 


5. Enclosures 

Al to A19 incl. three accident reports of Highway Police Dept. concerning MB E320, MB C and 
Opel Astra B 

BltoB12 
CltoC8 

Six of 13 Patents in English are exceptionally attached: 
EP 0844939 Bl (CA 2,230,721, US..) 
EP 0869878 (CA 2,220,872, US 08/860,182) 
DE 19615985 CI (US..., CA...filedby the end of Sept.) 
DE 19636167 Cl (CA 2,236,816, US already filed 19.04.98) 
DE 19711392 Cl (US..., C A... planned to file by the end of Oct.) 
DE 19749780 
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Die Impute domlnaiu des Mercedes fUhrt beim Opel zu einer Bewegungsumkehr und einer scarken Orehung 
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Mercedes S-Kbsse und Opel Corsa treffen mic Jewells 50 km/h aufeinander.der Vorbau des Mercedes bohrt sfch in den Opel 


reverse-acceleration causing strong whiplash and yaw 
acceleration O. In weight-incompatible collision (A2), a 
light-weight car e.g. Opel Corsa moved forward to a 
mutual collision point, was thrown back by a heavy- 
weight car e.g. MB S3.00 for 5 m and rotated about its 
vertical axis at yaw angle 135°. Contrarily, the passengers 
of MB S300 are far less loaded by longitudinal and yaw 
acceleration. The count ermeasures of DE 19636167 CI 
release power plant, optimize the energy-absorption 
property of limners and of DE 19615985 CI absorb 
more great energy. 


Sb^b Ccc^iW W<v. 




Endlage: Der Opel Corsa 
bleibt urn 135 Grad ver- 
dreht liegen.der Mercedes 
dreht sich um 55 Grad 
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Instant death, cervical distortion and concussion due to non- or false deployment of front airbags 
associated with non- or wrong evaluation of yaw- and/or roll acceleration 


Vehicle 

FOA 

FMBC 

FMBE 

I C^lolCl CU 

OS QR 

06 05 97 

\J\J .\J ,y i 

08.93 

accident day 

14.09.98 

02.09.98 

02.02.97 

police-accident 

enclosed 

enclosed 

enclosed 

report 




vehicle ident. number 

WOLOTGF3 5 W2 

WDB2020181F603682 



145584 



buckle assembly 

Autoliv 3722B 

MB 20886003 69 



90566055 

560 2671 02A 167 


latch plate 


Meets FMVSS 209 ADR4 




202 860 9588 


driver 

F0A1, 30-year 

FMBC1, 45-year old 

FMBE1, 47-year old 


old, CD* 



co-driver 



FMBE2, 41-year old 

airbag 

non-deployed 

non-deployed 

falsely deployed 

evidence for failure 

photo 

photo 

photo 

FOA: abbr. for Opel Astra B; 1.6 1; K 55 (75 Hp) 


FMBC abbr. for MB C; 1.81 



FMBE abbr. for MB E320; 220 Hp 



CD* abbr. for Cervical distortion 



Owing to the ages the accident-involved passengers were, taken as given, healthy 


FOA1 

On a casual meeting at the automotive salvage service "Baumann" on 15.09.98, Dieter Kraiker (+4969 
78071744), the boss of FOA1, disclosed that FOA1 has admitted a concussion after being discharged 
from the hospital, Real injury severity usually surfaces after several days elapse.. 
Opels supplier is Autoliv/Autoflug in Elmshorn.. 
Note: Opel Astra B has passed the latest NCAP test. 

FMBC1 

Despite the large femur-force at the same level of AUDI A6 and the high speed of 150 kna/h on a wet 
highway ending up with skidding, FMBC1 was not injured, in contrary to Rudolf Dressier, driver of 
AUDI A6 in the accident. Apparently, impact energy was dissipated by the C-shaped energy-absorbing 
spring dome of MB C ref. to DE 4342759 CI. 
MBs supplier is TRW/Rep a in Alsdorf 

FMBE1 and FMBE2 

Which key factors, responsible for fatal injuries of both passengers, cannot be determined. However, 
both front airbags stained (soaked) with blood were the result of bombing out their heads. See photo of 
the blood stained front airbag of driver. 

Thanks to the lowest test data MB E320 is the safest car among the cars, with the exception of Volvo, 
crashed by Auto Motor und Sport. 

Wiesbadener Kurier of 29. 1 1.96 reported another failure of front airbag beheading a baby in the event of 
rear collision of a VW Jetta rearwards driven at the parking lot in the US- state Idaho. 



blood stained, falsely 
deployed front airbag 
of MB E320 


non-deployed fr ont 

airbag of MB C 


non-deployed front 
airbag of Opel Astra B 



Poliz^i.Tutob-ihnr>t ntion . 
Wi^sbadener c tr, 74 
S5510 Idstein/Ts. 


-teg.^ras^Kassel 


Tgb. Nr.: 


iOrdnungswidrtgkelt 
verjflhrt am: 


ass. l*j 

Protokoll- f~ 1 
aufnahpel ( 

Rfl Kra Gam 


ZusammenstoB m. and. Fahrzeug. das 
anfahrt, anftatt o. L run. Varkahr'ateht , 

vorausfahrt Oder wartet . ^ - 

seidich tn gleicher Rlchtung fflhrt 

ontgegenkommt 

tlnblegt odor kreuzt 
ZusanunenstoB zw. Fzg. und FuBganger 
Aufpral) auf Hlndernts auf Fahrbahn 
Abkomman von Fahrbahn nach rechta 
Abkommefl von Fahrbahn nach Unka 
Unfalt andertr Art 


Krturung 
BnmQndung 

QnindstOcksetn- od«r -ausfahrt 

Stakjung 

QefaUa 

(Curve 


33-40 
1 
2 
3 
4 
5 

e 


O «oodart*t»n 6m Uotaflatafo 
Sohlamngietdw WogObargang 
ftriXtftng^rtfcerwag (Z-293) 


Afbeftaataaa l ■'■ 

y^rabenrf^rBwk^ (Z. 325) 


41-43 

I 

6 

ir 


*W*9^ 


Be|r1eb 


*c(tW) Z27((7B74.1 angeordnet - km/h) I ' ' - I 


49. 


Ounkelheft 


2t 


StraSanzuatand 52-53 

Trockan 0 

NaB/Faucht)£ \ 1 

Wlntarglatt 2 

SchfOpfrig {(A. Oung, Uub usw.) 5 


Aufprati auf Hlndtmia neban dar Fahrbahn 

Baum 
Mast 

Wldertager 
Schutzptanka 
sonstlgea Hindernis 
kein Aulprafl 


55 


Vortauffg fastgastaUta Ursachan 

gemaS Verzelchnis Nr. 01-69 

0,d„,M, [J SI □ Q 

5859 r: 60 61 6263 64j65 *■ 

°— □ □ □ □ 

6667 66 69 70 71 72 73 

gemaB Verzeichnis 70-89 |qq[ * | J 

74 75 76 77 


Behordankertnung T7] Unfattdatura H ^hobaJ UnfaUxett U 

«a — OA * oc no 


25 28 


*Anzahl dar Getote&a . Schwer- Ldcht- . Gesamtaachachaden ' , AUcortofc- Ktz. nlcht Gefehrgut § 142 
.BeteSJgteri :.-r,\...ir. vartetrta".* verfetzta.' . -Ixofle DM) .1 - . LHbwWtung fihrbeirett — StGB 


anno 1 1 mbppi 

2930 31 32 3334 3536 . Tz-f 


36A(78) 36B(79) 


(Gameinda, Ortstafl, Kreta, StraSa, RIchtungatahrbahnJ: 

Gem*: 33d Carob^rg, Kreis:iIJjaburq--/eilburq $ 
A # 3, Koln - Fr^nkfuirt/rT^-^ ^' 


Innar orta « 1 p 
au6arorta-2b 


Fahrt- Ordn.- 
richtung Nr. 


pTl r^uftteigand^iftl 
I ■ 1 I ebatetgand -2|±] 


Strafien- 
achlQaaeU 
14 15 


28 29 32 33 34 39 40 43 44 46 47 56 60 


48 49 52 53 54 , 


Unfafl-I "I Unfail- I j I 

kateg,[ | typ 1.1.1 

61 62 64 


erttabung L 


65 67 68 


78 


UntaJIfofpa Sondermarkmal geelackt 


Uofarthargaog: Ordn. Nr. 01 
(got. Hattdakteze) 


02: 
04: 
06: 


; Q;l konmt vorautlich infolqe <aifensch=3dens' \fy t : 
hinten links nach links, von der Fahrbahn- ab; ". 
und .fetof^t gegen ii^ ti ttelschutzpl ^nk?, 


Verkehrsstufe : - i - 


:r: . 


ON 01 (Opel Astra B) kommt vermutlich infolge Reifenschadens 
hinten nach links von der Fahrbahn BAB3 ab und stofit gegen die 
Mittelschutq)lanke. Verkehrstufe 1 bedeutet fliissigen Verkehr. 


* *?if onsch.iden 


Folgeblatt 


Ord.Nr. 


wegen (Tetbestand Oder TB-Wr.) verwamt 


(Datum) 


(Unterschri/t und Amtsbezeichnung d. aulnehmenden BeamienV-in) 
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N^^oiowies roiizeiverkehrsarrit 

wio.h=?'" Zei ! U,0bahnsta,to " Ostein 
WtesbadenarStr. 74 -Tel. 061 26 / 94 90-C 
Fax061 26/9490-50 

"5 


.1? .v. 133-1 


Tgb. Nr. 


tern 


Ordnungswldrigkeit 
Verjflhrt am: 


□ 

R8 Kra Gem 


Protokofl- 
aumahme 

RB Krs 


Unfaltart 

Zuaammenstofl m. and. Fahrzeug. das 
anfflhrt. anhait o. L ruh. Verkehr stent 

vorausfflhrt Oder wartct 

seittich in glcicher Ricbtung fahrt 

entgegenkommt 

einblegt Oder kreuzt 
ZusammenstoB zw. Fzg. und Fu8ganger 
Aufprall auf Hindernis auf Fahrbahn 
Abkonunen von Fahrbahn nach rechts 
Abkommen von Fahrbahn nach links 
Unfall anderer Art 


inner orts 
auflerorts 


Charaktaristfk def Unfailstetta 

Kreuzung 
EinmQndung 

GrundstQcksein- Oder -ausfabrt 

Stelgung 

Gefaile 

Kurve 


38-40 
1 
2 
3 
4 
5 
6 



Besonderhaiten d«r UnfaJtctelte 41-43 

Schienengleteher WegQbergang : _ 2 

FuBgartgerOberweg (Z.293) . _ 3 

FuBgflngerfurt _ 4 

Haltesleite 5 
Arbeitsstelle 

Verkehrsberuhigter Berelch (Z.325) 


Uchtzoichenanlaga 

In Betrleb 
auBer Betrieb 


Geschwlndigkettsbogrenzung 46 

(durch Z.274/274.1 angeordnet-km/h) 


UctrtverttSrtnltsa 
Tagesllcht 
'Mrnmefuhg "'" " 
Ounkelhelt 


22 


StreSenzustand 

Trocken 

.£aB/Feucht )^ 
Wtnterglatt 

SchlOpfrig (Ol Oung, Laub usw.> 


52-53 
0 


1' 


Behordenkennung 
(Dienststellen-Nr.) 


□ 


5 . , „ 49 .. ^ ^4 . '.-L— ... 25 »28 


Anzahl der Getotejo 
BeteIHgten 


2930 


□ 

31 32 


Scrtwer- 
verletzte 

□ 

3334 


Leicht- * 
verletzte 


- Qos^mtsachschaderr " ' • Alkbhd)- Kfz, nicht Getahrgut §142 
(votte OMJ r* r-.r ~ *lnwlrkung tehrberclt StGB 


□ I ltcysbos-h -i vvQ 4 

3536 36A(78) 


36Bt79) 


□ D 


Uoiallort (Gemeinde, Ortsteit, Kreis, StraBe, Richtungslahrbahn): • --..«- - 

3A3 3, iVirilcfurt/Tri^ 131*350 


StraBe 
Klasse 


28 29 *32 33 34 39 


Strata 2:, 
Klasse - 


52 53 


UnfaO-j I 
kateq. l I 
61 


Unfall- 
typ 


I , I , I ertiebung l. ... ■ . l- r y V-r *- i"'v t 'v^lr i 4 1 6 I 8 G O 


Sondermerkmal 


■□ 

gesteckt 


Unfellhergang: Ordn. Nr. 
(ggt Handsklzze) 


W\ c 


01: 
03: 
05: 


02: 

Ctf 01 bo:^r iriftrs^ c* g m ^ichtung«- 

auf dem -linken fahrstreifen. 5eia gky kan aus nicht- : 
ersichtlichen . GrUnd-sn ins 3chleudera und CM 01 kam dabei 
nach rechts von. der fahrbahn ab und prallte gegen die 
rechte le it planks .Von dcrt aus achleud ?rte dieser Liber 
die fahrbahn und kam Hohe km 1?1,3CO'auf dem linken 
/ahrotrsifen 'sumStehen. 

ON 02 be-fuiir rait seinen Fkw "ebeafalls d^?a linken. "ahrstreift 
ON 02 konnte den ?kw des '1 nicht ' re cht'sei tig erkannen 
uad wich nach r-^chta aus. Jadurch geriet der tkv. das ON 02 
ia3 'chlaudern. :.;abei prallte die3er H-;5he ka 131 t 200 in 
die. link© Leitplanke und ka^n icrt anschliftO.end zivxi 3tehen. 
rLs ka= n z'X ke i nea Zus a^tno n:i t o " zv/i a ch a den be id e n Fkws • 


* i a c h o i -_^e ne n /i :i fjabe n fuhr^ & H-0 1 u ad 02 be i :le 1 5^ km/ h . 

ON 01 (MB C) befuhr die BAB3 in fcchtung Frankfurt auf dem linken Fahrstreifen. MB C kam aus nicht 
erstchtlichen Gioinden ins Schleudem, wonach er nach rechts von der Fahrbahn abkam und ^ 
Leitplanke prallte. Von dort aus schleuderte MB C uber die Fahrbahn und kam in Hohe km 131,300 auf dem 
linken Fahrstreifen zum Stehen. 

Da ON 02 (AUDI A8) MB C nicht rechtzeitig ertemen konnte, w.ch er nach rechts ab. Dadurch genet AUDI A8 
ins Schleudem. Er prallte gegen die linke Leitplanke in Hohe km 131 ,200 und kam dort anschheBend zum Stehen. 

Zu einem ZusammenstoB beider Fahrzeuge ist es nicht gekommen. . . _ , . 

Bis bis zur Hohe km 13 1,5 gilt die Geschwindigkeitsbegrenzung von 100 km/h. Lt. e,gener Angaben tuhren be,de 
Fahrer 150 km/h trotz der angeordneten Geschwindigkeitsbegrenzung von 80 km/h 
(ML-Nf. b^j . lj |_J 

6667 68 69 70 71 7273 

gemaB Vcaeichnls 70-89 


□ □ 

74 75 76 77 



{Untiftcfi^n'tirfiJ AmtsbezleiSinSs d. aUfnehmenden Beamten/-in) 
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"~ T ™' Po!iz9iautobahnsL*icn tfsfcn 

Wfeebadener Str. 74 . Tel. 0 81 26/20 81 
>^ Pax 06126/55684 

^ 65510 Idstein 

Tgb. Nr.; V 


Wiesbaden 


IOrdnungswtdrigkeit 
verjahrt am: 


Unfattart . ~ . ' ;■; .': 

37 


ZusammenstoB m. and. Fahrzeug, das- 
anfahrt. anhatt o. f. run. Verkehr stent 

1 

vorausfahrt Oder wartet 


2 

seittlch In gleicher Riqhtung ffthrt 


3 

entgegenkommt 


4 

einbfegl Oder kreuzt 


5 

ZusammenstoB zw. Frg. und FuBganger - 


6 - 

Aufpratt auf Hlndernla aut Fanrbahn 


7 

Abkomman von Fanrbahn nach rechts 


8 

Abkommen von Faftrbahn nach Hnki 

r 

9 

Unfall ander er Art 


0 

Charakttrtetlk der UnfalteteUa _ . 38-40 

Kreuzung * . V * 


V 

BnmOndung 


2 

GrundstQcksein- Oder -ausfahrt 


3 

Steigung 

A 

4 

Gefalle 


5 

Kurve 

5 

6 

BtaoiKteftMttan dor UnfatltteOa v 41-43. 

Schienanglelchar WefiQbergartg 


2 

FuBgflngeraberweg (Z-293) 


3 

. FuBgarigerfurt 
Haltestofle 


4 


5 

Arbeitsstetlo^ 


6 

Vo^ehrsberuhlgtef Bereteh (Z. 325) 


7 



mBeftriab 


8 

auBer Betrieb . 


9 

Geschwfodigkeitabagrenzung 46 

46 


(durch Z.274/274.1 angaordnet-km/h) | 


UchtverhfiltnJtM 
Tagesncht 
UammBrung— — 
Dunketheit 


49 


Trocken 

NaB/Feucht 

Wlnterglatt 

SchlQpfrig (Ol, Dung, Laub usw.) 


52-53 
0 
1 
2 
5 


Aufprad auf Hindarnis neben der Fahrbahn 55 

Baum Q 0 

Mast , 
Wideriager 
SchuUplanke 
sonstiges Hindernis 
kaln Aufprall 


Vortauflg festge«teUte Uraachen ... .. 

t • - : 

gemaB Verzeichnis Nr. 01-69 

o.,-n, gjj-. □□□ 

..,., 5859 -60 61 6263,64 65.. 

0-a *' .□ • □ □.□ 

• 6667 ■ - 68 69 70 71 7273 
gemafl Veraefchnls 70-89 j ^ j jca.f 
lob? Text 74 75 7677 


ungangsstempei ^ \^ 


Tatbe- I v I 
stands- I X | 

Protokoll- I | 
aufnahme | | 

RB Krs Gem 


12 


* (0l2Sststeflen?Nr!? 1 \ ■ ', i 34 PH * 

13 t8 " . • 


unfaudatum 

(Tag/Monat/Jahr) 


24 . . . ; - : .25 28 


Anxafi) der GetAtete ; . Schwer- 
Beteillgten vertetzte 


: Lafch.tr . 
vertetzte 


. Qesamtsachschaiden. * 
(voile OM) 


. AJkohol- Kfz. nlcht Getahrgut 
einwlrkung fahrbereit 


J 142 
StGB 


□ 13 ■ D : -E3 

2930 3132 3334 3536 


• : D' • 8' D- □ 

36A(78) 368(79) 


UnfaJlort (Gcmelnde, Ortatefl. Krels, StraBe. Richtungsfahrbahn): 

Gem. ' xdstein* Kheinqau^Taynun^Krei:!,. Autobahn 
Xoln-FranrCfurta Fahrtrichtiing Soln . 


Innerorta-ira 
1-2^3 


auSeforts- 


Fahrt- 
rlchtung 


Ordn- 
Nr. 


aufsteigend - 1 P9 StraBen- 
abstelgend «-21lJ schWsseJ 


I...M.-..I 


Haus- f 
Nr. I 


StraBa 

Kiasse 


28 ~ 29 32 33 34 


43 


NK- f 
Xurzform L 


D 


23 

Stations- f 
km I 


Strafla 2: , . 

Klasse LI 

48 49 


52 53 


Unfall- 
kateg, 


O Unfall- I I | Sonder- f 
typ I.I.I erhebung [ 


56 


60 


Unfalltolge Sondermerkmal gesteckt 


Unfallhergang: Ordn. Nr. 01 '. 
(ggf. Handskizze) 

Up '. 


02: 
04: 


^V. oSj^ 05: h^) U Uo iC^wVi 06: ^ H 


01 befahrt den linkon Fahrstreifen und tarnt 
in einer langgezoqehen Linknkurvo aus higher 
ung^klarter Uri=ache mit den linksn -^adern 
geqen den Sordstein*. . ,: . .. 
AnschliefBend -streift 0 - leicht dia Mi t feel- 

0^. wird vcn dcrt aogev/i^seh und "borschlagt 
sich mehrm^lr- in.'." einer rechtr : ^nqrenzenden 
Boschung 


Vermerk: Has FZ"3..war runduTi mi b :< r ?ifan der 


Le Ir^idon Zinksn i fen 


waren ohn-:- Luft, der <->ifen hinten > link «?. 
v/.?sr an der Flank-;- bo^-ch -le beiden 
r^chten :-^vifen wsron i. C # » 
Profilfciof^ ca. Amn. 


4^ t 


4^ - C^O< ^ ^ cs{j^ . . . eolgebiatt .□ 


Ord. Nr. 


we^en {Tatbestand Oder TB-Nr.) verwarnt 


!.~.0r.97 

(Datum) 


(Unterschrift und Amtsbezelchnung d. aufnehmenden Beamfeny-in) 
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(6) 


A* 


Vehicle 

MB C 

MBE320 

MBE200 
AVA 

MBE230 

MBE230 
/WA 

Opel Astra 
B 

Crash test 

AMS 

AMS 

AMS 

MBs 

MBs 

NCAP 

program 

Crash test 

Crash test 

Crash test 

Crash test 

Crash test 


yaw angle 

nR 

nR 

nR 

40° 

40° 

75° 

driver/co- 

307/357 

229/269 

1238/ 

495/421 

673/ 

555/296 

driver 

HIC 


200 (oM) 


121 (oM) 


Head 

51/45 g 

38/44 

83/ 

57/52 

68/ 

68/40 

declaration 


35 (oM) 


30 (oM) 


Head-inclined 

20°/30° 

5/30 


40/38 

50/ 

45/20 

angle 





33 (oM) 


Chest 

49/46 e 

40/35 

64/ 

46 

65 

45/39 

declaration 



36 (oM) 




Pelvis 

72/68 g 

43/50 

50/ 



46/42 

decelaration 



49 (oM) 




Femur-force 

6858/2362 
N 

2200-1700 
/l 200-900 

1480/2140 



2400/1400 

Seat-belt force 

6015/6685 
N 

3000/3800 

8220/8380 

4650/650 
0 

5500/652 
0 

7000/7100 

Airbag 

64/155 1 

67/150 

none 

none 

none 

60/120 

Deployment 

19/22 ms 

27/27 




29/29 


time 


AMS (Auto Motor und Sport) Crash test =50 % Offset crash test of the vehicle at 55 km/h against a stiff barrier 

having 15° crash-surface 
MBs Crash test = 50 % Offset crash test of two similar MBs at 55 km/h against each other 
AVA = Without Airbag 
(nR) = no result 

(oM) = out of measurement range. Presumably, the accelerometer has a range between 0 to 100 g. 

AMS issues of 19/1993, 22/1993, 19/1995, 13/1998 by Giok Djien Go 16.09.98 


As 


driver/co- 
driver 

Head 

decelaration 

Head-inclined 
angle 

Chest 

decelaration 
Pelvis 

decelaration 
Femur-force 
Seat-belt force 
Airbag 


MBE320 
229/269 HIC 

38/44 g 

5/30° 

40/35 g 

43/50 g 

2200/1200 N 
3000/3800 N 
67/150 litre 


MB E230/WA AUDI A6 
1238/200(oM) 413/360 

83/35 (oM) 50/46 


-/- 


25/50 


64/36 (oM) 47/45 

50/49 (oM) 47/49 

1480/2140 1200/1500 

8220/8380 6900/8400 


AUDI A6/WA 
2680 

109 


none 


75/130 


75 

55 

807 

18906 

none 


(oM) = out of measurement range. Presumably, the accelerometer has a range 

between 0 to 100 g. 
/WA = without airbag 

German Auto Motor und Sport issues 19/95, 19/97, 7/96 by Giok Djien Go 30.07.97; 
Prominent victim: 

Rudolf Dressier, an executive member of SPD committee was jolted through the windshield of 
his AUDI A6 during the rollover after the collision at speed 120 km/h against a bridge-column 
on the highway Cologne-Bonn to Airport ref. to German newspapers "Die Welt" of 13. 1 1.97, 
"Frankfurter Rundschau" of 12.11.97, "Suddeutsche Zeitung" of 13.11.97 etc. 
The failure of three-point safety belt is due to 

- lack of energy absorbers, X-shaped safety belt, method of gradually releasing large energy, 

- high test value already at the speed over 55 km/h and 

- non-deployment of airbag 

thus yielding far large declarations and seat-belt force, exceeding the threshold value of belt 
and ejecting the already-injured passenger by its own residual inertia force. The real values of 
AUDI A6/WA should be far greater. However, in order to obtain a result the multiplication of 
test value of AUDI A6 with the test value of MB 200/WA divided by the test value of MB 320 
yields the respective value of AUDI A6/WA at speed 55 km/h. 


4 fKiOcx. 


yaw angle 

driver/co- 
driver 

Head 

decelaration 

Head-inclined 
angle 

Chest 

decelaration 
Pelvis 

decelaration 
Femur-force 


Seat-belt force 

Airbag 

Deployment 
time 

Displacement 

Distance from 
A- to B- pillar 

Force to open 
door 


VW Golf IV 

55km/h 
approx. 40° 
422/311 HIC 

58/43 g 

35/55° 

45/37 g 

53/54 g 

2700-2600/ 
3900-900 N 

4600/5200 N 

64/114 litre 

26/26 ms 

15 cm 
-2 cm 

>500N 


VW Golf IV 
inNCAP 

64.2 

approx. 80° 
425/186 

50/33 

30/50 

54/30 

53/39 

2400-3000/ 
3300-900 

4500/5100 

30/30 

18 
-3 

430 


Opel Astra B Opel Astra B 
inNCAP 


AMS issues 23/97, 13/98 by Giok Djien Go 22.06.98 


55 


795/628 


74/60 


-/20 


60/53 


59/52 


27/27 

15 
-2 


64.2 

approx. 75° 
555/296 

68/40 

45/20 

45/39 


46/42 


1300/2900 2400/1400 

8000/8500 7000/7100 
60/120 


29/29 

27 
-4 


A to. 


z T, 


F Hy 



AH 


driver/co- 
driver 

Head 

decelaration 

Head-inclined 
angle 

Chest 

decelaration 
Pelvis 

decelaration 

Thigh-force 

Seat-belt force 

Airbag 

Deployment 
time 

Displacement 

Distance from 
A- to B- pillar 

Force to open 
door 


Opel Omega 
372/470 HIC 

60/53 g 

xx/40° 

48/47 g 

64/63 g 

2750/21 80 N 
6580/6160 N 
67/140 litre 
34/38 ms 

17 cm 

-2 cm 

200 N 


BMW 280i 
266/395 

45/49 

10/30 

38/41 

49/47 

1300/1100 
3600/3400 
62/135 
22/32 


-1 
30 


MBE320 
229/269 

38/44 

5/30 

40/35 

43/50 

2200/1200 
3000/3800 
67/150 
27/27 

15 
-3 

>500 


A8 

531/424 

61/54 

40/50 

56/57 

61/66 

2360/2610 
9130/8510 
70/150 
15/23 


-1 

50 


AMS issues of 10/94, 19/95, 14/96 by Giok Djien Go 199< 


Am. 


Table 1 



left / right 
femur-force of 
driver 

left / right 
femur-force of 
co-driver 

belt-force of 
driver / co- 
driver 

U H 

Fiat Tipo® 

15190 N 

nRN 

5620/ 6100 N 

20 / 80 

Opel Corsa® 

2258 / 2700 

1381/2315 

7030/7310 

25/90 

VW Polo® 

2785 

1587 

5142/5655 

45/70 

Fiat Bravo® 

3700 

2300 

nR /6800 

10/45 

VW Golf® 

2340 

1630 

6040 / 7050 

50/50 

MB C® 

6858 

2362 

6015/6685 

20/30 

MB E200® ohne 
/uroag 

1480 

2140 

8220/8380 

/ 

vw r^assatviy 

louu 

1 1 AA 

2100 

"5 A AA / A TArt 

3400 / 4700 

20 / 40 

AUDI A6® 

700 / 1700 


aqoo / £400 

/ SO 

/ JV 

Opel Omega® 

2750 

2180 

6580/6160 

nR / 40 

BMW 528i® 

1400/ 1200 

900 / 1300 

3600 / 3400 

10/30 

MB E320® 

2200/ 1700 

1200/ 900 

3000/3800 

5/30 

AUDI A8® 

2360 

2610 

9130/8510 

40/50 

BMWZ3® 

1300 / 1400 

1300/ 900 

8300/4400 

0/10 

MB SLK® 

5100/ 1700 

800/4400 

3300/3700 

0/40 

FB 

nR /8300 

2733 / 3980 

6144 / 5415 

5/85 

Renault Espace® 

2037/11206 

1323 / 1418 

6829 / 7885 

5/90 

Opel Sintra® 

4100 

4700 

5300 / 6400 

60/30 

VW Sharan® 

2300 

2600 

6500 / 5700 

35/70 


FB = Peugeot 806®, Citroen Evasion®, Fiat Ulysse®, Lancia Zeta® 
nR = no result 


Table 2 



yaw O of 
driver / co-driver 

-BMWZ3® 

85 / 90° 

MB SLK® 

100 /nR 


Table 3 



force of 
head 

acceleration of 
head 

acceleration of 
chest 

force of 
neck 

forward 
motion 

child-seat 

696 HIC 

65 g 

59 g 

1516N 

552 mm 

AUDI A4® 

392 

49 

45 



MB E320® 

229 

38 

40 



child-seat to 
MB E320® 

304 % 

171 % 

148 % 




mo 


Toyota, Mercedes, Volvo - nur ein System siegte 




2 


hatguteChancen,tieferin die 
Flanke zu stoften. 

Welche Systeme sollen 
das verhindern? Sehr weit 
verbreitet: sogenannte Auf- 
prailschutzrohre in den TOren 
ohne weitere Mafinahmen 
an der herko mm lichen Karos- 
se. Als Stellvertreter fur dieses 
Prinzip muftte der Toyota Ca- 
rina E in der vierturigen Stu- 
fenheckversion in die Prufung. 
Zweite Alternative: Mercedes 
C 180. Er hat nicht nur eine 
steif ere Ka rosseriestru ktu r, 
sondern soil mit weiteren ge- 
zielten MaOnahmen mehr 
Formstabilitat der Fahrgast- 
zelle gewahrleisten und seit- 
liche Intrusionen so klein wie 
moglich halten. Genug ge- 
tan? Die Mercedes-Werbung 
verspricht jedenfalls einen »in 
dieser Klasse einmaligen Si- 
cherheitsstandarda. Ein Volvo 
850 kam in Frage, weil in ihm 
ein spezielles Seitenaufprall- 
schutz-System verwirklicht 
wurde, aas der Hersteller un- 
ter dem Kurzel SIPS (seit 
Herbst 94 zusatzlich mit Sei- 
ten-Airbags vornl vermarktet. 

Erster Testkandidat auf der 
Piste der BASt (Bundesanstalt 
fur Straftenwesen): Toyota. 
DerVersuch lehntsich an den 
europflischen Prufvorschlag 
(siehe Kasten S. 22) an. 

Das Ergebnis ist nieder- 
schmetternd: Ganz tief bohrt 
sich der Stoftkorper in die 
Fahrgastzelle, reiDt auf dem 
Weg dorthin mit der mittleren 
Tursaule die Punktschwei- 
6ung am Dachlangstrager 
ab und wolbt die Dachhaut 
deutltch auf. Auch der Tu> 



Die Testnoten: Euro- 

Seitencrash 


Die Testnoten: Euro- 

Seitencrash 


Mercedes: Wenn die 
TOren nicht Uber die 
Schweller gedrUckt wer- 
den, ist schon viei ge- 
wonnen (oben links). 
Toyota; Dummy ohne 
Sicherheitsgurt; Karos- 
se eine Banane (oben 
rechts und MHte links). 
Volvo: Der Settenatrbag 
ist die Trumpfkarte (Mit' 
te rechts). 

Die Testnoten: EurO- 

Seitencrash 



Toyota Carina 



Votvo 850 


Mercedes C 180 

Risiko fur den Fahrer/Mftfahrer* 

Risiko fur dan Fahrer/Miffahrer* 

Risiko fur don Fahrer/Mitfahrer* 

Kopf 

24 

2,0 

Kopf 

1,0 

2,0 

Kopf 

14 2,0 

Brust 

4,0 

1,3 

Brust 

24 

14 

Brust 

3,8 1,8 

Bauch 

5,0 

24 

Bauch 

24 

24 , 

Bauch 

24 14 

Becken 

3,0 

4,0 

Becken 

24 

34 

Becken 

24 24 

Rettung 

2,4 

23 

Rettung 

24 

24 

Rettung 

3,0 24 

Gesamt 

3,4 

24 

Gesanrt 

2,1 

2A 

Gesamt 

24 2,1 

1 = tahr tie 

h«r. 5 = iehr unikhar 


1 » lehr stdw, S » sehr unstcher 


1-sehrskher f 5 

» sehr umkher 

*ouf dem Rucksxrz Enfcj 


"aufjieni ROdtsdz folks 


*auf dem RDdcstz fab 


MeGwerte 


Mefiwerte 


MeGwerte 


Belastung 
des Fahrers 


GfMZ- ttafl- 


Kopf; HIC 36 1000 441 

fruit: max. Bdr. fifppa mm 42 43 

max. VC Kppe m/s 1,0 1,4 

Bauch: SuamieaJosftkH 2,5 3,9 

B edcem • kH 6 3,1 

Meftwerte am Fahrzeug 


Belastung 
des Fahrers 

Groni' 
fftrt 

ttftB- 
wort 

Belastung 
des Fahrers 

vrert 

MeD- 
vert 

Kopf: KK36 

10110 

41 


1000 

113 

Brut: max. Boar. RIpps mm 

42 

33 

Brast: msx> Bsttr. fHpps mm 

4! 

- 40 

mox. VC Klppe m/s 

W 

0,4 

max. VC Rippe raA 

V 

U 

Boudb Somnunfcmft IcN 


U 

Bfludt Scntrntokreft kH 

y 

1,1 

Bedxs: kN 

6 

u 


6 

V 


Startsdte Defonnolio 
irmen to HSho dar 


Brust 


313 mm 


ObcrcfeenVsl 244 aim 

Armlemu 286mm 

auOen Em Bsrcldi B-Sfluh 330 mm 

(MaxlmmVert der Infruriorr} 

HIC 36 » Index fur Htmbelastung; VC » 
Rtppen^»dringge$oSwbd"tgkeit; Intrusion 
a Bndnngen. 

Die Testnoten sstzen sich oui der btome- 
chon&ehen Bebstung der Oummyi und 
dem Ooshverhatren der einzehen Fohr- 
zeugteile zutammen. 


Meftwerteam Fahrzeug 


Statbche 

tonwi fai Habt der Brust 154 nun 

KOfra 119 mm 
Ohertdiedcd 112 mm 

Armfehnt 149 mm 

oufiM tm Beieldi B-Sfiute 189 mm 

(Maximalwert in tntnisioa) 

HIC 36 « Index fur Himbelasrung; VC « 
»n-6rKJrmggesdVwindigi£eit; Intruiion 


Me6werte am Fahrzeug' 
Statisdtt Otforosrrloiw) 

kmeiiia Kotudtr. . Srust 210 mm 

• m» -192 mm 
Otwrsdunltel .157 mm 
Arralthfia 172 mm 
suBtfl 1m Bereidi B-Sfiulfl 2SS mm 

(MaxifnafwBft d<r tatmsioii) 

HIC 36 « Index fOr Htrnbdasrurrg; VC « 
ISpperr^tndrtno^esoSwirKfigkeir; mlrusfon 


Die Testnoten terzen sich ous der biome- 
chanischen Belastung der Dummys und 
dem Gxuhverhalten der einzehen Fohr- 
zeugteSe 


Dte Testnoten setzen sich ous der btome- 
chanischen Bebstung der Dummys und 
dem Crashverhalten der einzetnen Fofir* 
zeugtette zusomrnen. 
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Wie sich die Biider gleichen: Beim versefxten 
Frontalcrash gegen die Barriere gibt es 
kavm Unterschiede zwischen altem (unten) 
und neuem Nissan Patrol (oben). Und die 
Wertung der MeBergebnisse bestatigt den 
optischen Eindruck im wesentlichen. 


Eine Offensive gegen ei- 
nen Importeur? Nein. Es ging 
urn die GlaubwOrdigkeit dler 
unserer vergangehen und 
kOnftigen Crashtests. Wirwa- 
ren dem Verbraucher den Be- 
weis schuldig, da6 man sich 
auf unsere Erkenntntsse wirk- 
lich verlassen kann. 

Eindeutiges Resultat nach 
dem neuen Crash: Der Fah- 
rer-Dummy ist wieder der 
Dumme - die MeBergebnisse 
tendieren bel der Wiederho- 
lung sogar zu noch schlech- 
teren Werten. Nur fur den 
Rucksitzpassagier ist ein 
Trend zum Besseren zu er- 
kennen. 

Die todliche Gefahr hinter 
dem Lenkrad 


DieTestnoten: 

Frontalcrash 

Kissan Patrol GR ttotUO 90 94 


R'rsiko fur den Fahrer 

d. Lenkrad 5,0* 
d. Arrnaturenbrett 3/5 
d. FuBraum 4,0 
d. Sitz und Gurt 3,4 
bei der Reftung 4,4 


1 = tehr medrifr 5 « iehr hoch 
"wegen zu grofier horizontder 
LeniorodSntrwum 


Belgsfung 
des Fahrers 


mag Folge 
des Urmu- 
sters im Fahr- 
zeugbausein: 
Rahmen mit 
aufgesetzter 
Karosserie. 
Diese tradi- 
tioneite Aus- 
_ legung mit 
" nurpunktwei- 
ser Verbin- 
dung zwi- 
schen Leiter- 
rahmen und 
Karosse er- 
fuilt hier nicht 
die zeitge- 
maBen Crash- 
Anforderun- 
l gen: Sto5* 
aufnahme im 
Vorbau, sta- 
bile Fahrgast- 
zelle zum 
Schutzderln- 
sassen. Dazu 
ADAC-lnge- 
nieur Bern- 
hard Feisch, 
seit Jahren 
Projektleiter 
der ADAC- 
Crashtests: 
»Bei diesen . 
Autos findet 
die Verfor- 

mung nicht so gleichmaBig 
wie bei modemen Pkw-Karos- 
seriestrukturen statt - sie 
gleicht eher einer erdbeben- 
artigen Deformation.* 

Wo die hdchsten Belastun- 
genfurdie Insassen aufrreten, 
ist davon abhangig, wann 
welche Teile brechen. Beim 
Nissan macht, wie schon ge- 
habt, der gegossene Ldngs- 


5,0* 

4,0 

4,5 

W 

37 


Risiko auf dem Rucksttz 

durchSitzaGurt 3,9 3,8 
bei der Rettuhg 3,3 


Mefiwerte 


Kspfi HK36 

Ru. BoxM. 3 na 
Brat: Rat B»nfal 3 m 
talus: Rtt.Budd.Jmj 


Mefiwerteam Fohrzeug 


VoH»u: Max. Vinfigvuog 
ttox. dyn. Oefonral 
Zeflfc Oafonnottoo A-SfaU 
Doformcticn Foflroi/m 
Lsakrod: IntruriM bortzsotol 

Intaman vwtfkaJ 
A/motor: Inftcrtw hortiflcttal - 


Offset-Crash rrjitca 40% 
Dberdedcung gegen die 
starre Barriere, 50 km/h 


lenker der Vorderachse 
schlapp. Daraufhin knallen 
Rad und Vorderachse mit vol- 
ler Wucht an vordere Tursau- 
le sowie Stimwand und hel- 
fen kraffig mit, den FuSraum 
beim Fahrer zu verkleinern 
und dortdas Bodenblech auf- 
zuwolben. Die Pedale schnel- 
len zusatzlich in den Beinbe- 
refch der Mefipuppe und 
klem.men die Fu&e ein. Aufier- 
dem schmettert der aufstei- 
gende Fufiboden die Unter- 
schenkel samt Knie von unten 
in das Armaturenbrett. Beson- 
ders arm tst das linke Knie 
dran, das schmerzhaften 
Kontakt zu einem zerklOfteten 
Bereich des Arrnaturentra- 
gersbekommt, 
wo sich her- 
vorstehende 
Knopfe und 
Zughebel 
gruppieren. 

Und auch 
diesmal wtrd 
der Kopf des 
Dummys vom 
Lenkrad er- 
barmungslos 
gebremst Er 
trifft nun we- 
niger den 
nachgiebigen 
Lenkradbo- 
gen, sondern 
bleibt eher 
am, Rand des 
metallischen 
Prallelements 
der Lenkrad- 
nabe han- 
( gen. Deswe- 
gen hoherer 
MeftwertrHIC 
1006, also hart 
am Grenz- 
wert. Aufter- 
dem versetzt 
der Bomben- 
StoSdenKopf 
in eine unna- 
turlichscharfe 
Rotation, diezu- 
satzliche Ver- 
letzungsrisiken 
in sich birgt. Die Kopfbe- 
schleunigung uber drei Milli- 
sekunden liegt mit 96,3 g wie- 
der eindeutig uber dem 
Grenzwert yon 80 g. Einige g 
hin oder her sind hier in der 
Wirkung fur den Fahrer zwar 
nicht von grofter Bedeutung, 
aber die Hohe an sich zeigt 
noch einmal deutlich, welche 
Gefahr beim Frontcrash im 


ADACmotorweltl/94 17 


3,0 


3) ftftll 

ell 90 


1C0O 

60 g 
60g 


-VS1B 1C04 
10314 g 96>3g 

njj g^g 


20 g 31,4 g 

1058 ram 1011 mm 

120 mm 168 ram 

32% 

ISOffln 192 era 

100 mm 124 mm 

160 oun 191mm 



TEC.HNIK 


Automobile 


Irdische 



Der neue Grofiraumwa^en Chevrolet 
praktisc^er und' 
> slcherer seln als seln Vorganger. Eln 

iljPmli^ s -; -■ ■ 

: iif deni Pariser" Salon begegheteri £ 
Manager - yon ■! General ^Motors 
i (GM), dem groBteri AutohersteUer 
der Welt, ktirzlich einerri Kunden. Der 
Mann war Franzose und gab sich als 
Besjtzer der GM^rofiraumlimousine 
Pqntiac Trans Sport zu erkennen. Im Qbrir 
gen war er erzurnt. ! 
: Der Nachfolger des 
':;;Tr^;iSpc^:der 1997 ; 
[k r in hEuropa hunter dsxh 
^tiM-Marke Chevrolet ■ ' 
■zu : Preisen ab\ etwa 
• <M)06p Mark verkauft 
^werden soil, feierte in :< 
^ i Pairis J; Premiere! : .:.iDer;> 
^Jiinde zej|gte|^ufiden1 
f ni?uen -' >^en,;!rKmnte 

^abscheulich* 4 , \ gelobte, ; 
; ihn: nicht zu erwerben, ; 
iihd entschwand. 

Die GM-Manager 
zeigten , sich wederi 
erfreut noch , iiber- 
rascht. Einen Teil der 
Klientel zu verprellen zahlte 
zum Designkonzept des neuen 
Trans Sport Es markiert das 
Ende einer futuristischcn Irr- 
fahrt. : - ;.;;.;■..■*. ; 

Der Vorganger des Trans 
Sport, der 1989 in den USA 
uhd ein Jahr spater in Eurbpa 
yorgestellt worden war, hatte 
noch den Eindruck erweckt, er 
;.sei aus fernen Galaxicn ange- 
reist. „V611ig losgclost von al- 
lem irdischen Design" so das 
Fach-Magazin Auto, Motor 
und Sport, durchglitt er nach 
Art des Space-Shuttle mit ei- 
ner keilformigen Wagenfront und nahezu 
schwarz verdunkclten Scheiben das Ei- 
ncrlei der automobilen Gegenwart. An 
seincn Hccksaulcn crstrahlten Lichter- 
ketten wie Sternschnuppen. Eine „lange 
Zukunft" sagte die Fachpresse dem 
fremdartigen Vehikel voraus. 

Doch bald envies sich die kuhne Sty- 
ling-Offensive als Fehlschlag. Konven- 
tioncllc Vans im bicdercn Klcinbus-Zu- 
schnin dominicrcn den Markt in Europa 


und den USA, wo der Raumgleiter von 
GM ob seiner pseudoastronautischen Ari- 
mutung mehr Hohn als Lob einfuhr. 
Spotter nannten ihn „Dust Buster*' wegen 
seiner Ahnlichkeit mit gebrauch lichen 
Tlschstaubsaugera. 

Der neue Trans Sport, der in einer kur- 
zeren Version unter dern Namen Sintra 
: auch von der GM-Tochtor Opel angeb<K 
ten \vird, tragt nun ein deutiich konveh- i 
tionelleres Rleid. „Yom sogenannten 
Qrie-box-D^sign", so eine GM-Verlaut- 
barung, wiirde Abschied genommen, zii^ 
\ gunsten ] einer ,,klaren ! ^ptischen Iren-- 
Hiiing yon Motor und Innenraum" Wind- 
schutzscheibe und Motorhaube bilden 
al$o nicht mehr eine Liniey :; ^ 
: ; ( - Das bringt zwei Uariiecimische M 
I teile: Da die Winds^^ 
stent, heizt sich der Innenraum nicht 
mehr so stark auf. AuBerdem ist euie 
Fahoeugrrpnt mit flacherer Motorhaube 
jbesseT uberschaubar. piel^rikerjdesVorT 
gangerm^eils kamen zuweilen beim 


• • 1 Rahgiereh in der teitestrischen Ehge ur- 



Neuer Chevrolet Trans Sport: Trbtzmisgeklpge^ 



. implodiert wie eine Bierdose: Trans Sport nach Crash 


baner Parklucken in Verlegenheit Sie sa- 
hen das vordere Ehde des Raumglciters 

Hicht. V < ■ : ' '"' ] 

In den Weiksvcrlautbarungcn zum 
neuen Trans Sport uberwiegen nun 
stockrationale Argumente: Der „platz- 
sparende Quereinbau** des V-Sechszylin- 
ders (186 PS) habe ein „einzigartiges 
Raumangebof* zur Folge. Selbst wenn 
allc sicben Sitzc bclcgt scicn, stchc hintcr 
der drittcn Sitzrcihc noch ein stattlichcs 


KofFerraumvolumen von 685 Litem zur 
Verfugung. In den meisten Vans, auch im 
kurzeren GM-Bruder Opel Sintra, bleibt 
bei voller Passagier-Belegung nur noch 
sehr wenig Platz fur Gepack. 

Urn den Insassen des Raumfahrzeugs 
auch alle irdischen Angste zu nehmen, 
behauptet GM f die Konstrukteure batten 
.Jceine Abstriche bei der Sicherheit" zur 3 
gelassen. Ein ,^usgeklugeltes System ex-:; v ; 
akt aufeinander abgestimmter Langstra- . : 
geV* absorbiere die Aurprallenergie ^ jind 
schutze die Jnsas^nzelle. ^: 

Zweifel ;ah ^olchwi Verspi^hjjmge^ 
nahrte allerdings em kurzlich Von imefrvS 
kanischen ;Vereif^eruh^ifac!^^ 
Insurance lic^tiite forVHi^w^;-Sa^vi 
(IIHS) vpilzcjeier Crashtest Die Exper- 
ten lieflen neun Varis mit 40 Meilen (64;} ; 
km/h) frontal gegen eine seidich versetz- ; 
te Ziegelwand schmettern. Nur einer, der 
Ford Windstar, : uberstand :den Aufjirall ■ . 
zufriedenstellend ; / :t: V j\ ]■ ."' 

Ani schlechtesten schnitt der Trans ., 
Sport ab/|Seihe}Fr6nt|)artie „imp)cJ;erte ! 
'■>• ^■^■^•'^Vs 'yrj e - ejne;)eere Bieido^tf : 
^se"j^Hrieb Vdie; > 
$^Arigeies 7^»^\ ^pCT:i:i;;H- 

'p. ^etscht^und die Lenk- 
j : saule ragte schlieBH^h 
l^unter iias v: ,;IGnrj ;^ ; des1^ v 
$ jFahrer-Duimmes; ^ 
|fe\^chsleiter^|Bnan^ 

sc^lirmner0:a1sM 
he was ^jvir je 'sahenl^] f& "i 
•r^^GM^re^igBiU^Hli. 
2 P ? Neill setzte spjcheh ; $ 
Pnheil^eiduhgen' "sic>^;*V^ 
I J gjeich ^^ine ' scririftjiche J v 

i ; ■ ; ; genViidie jedoch eher B 
den Charakter einer Entschul- ; 
digung trug. ; 72 Crashtests ; i: 
habe der rieue Trans Sport vor'Af 
dem Serienstart durchlaufen, 
ailerdings nicht so schwere. . , 
Weniger als 0,4 Promilie aller ' T 
realen Unfalle, beteuerte 
O'Neill, spielten sich in dier 
sem extrernen Bereich ab. '■' • 
Tatsachlich zwcifcln viele 
ynFallexpcrtcn :[ zunchmend ; 
am Siinn solch extremer Crash- " : \ : ; 
versuche. Je hoher . die ' Auf- 
prallgeschwiridigkeit, auf die 
ein grofler Wagen ausgelegt 
wird, desto gefahrlicher wird 
es beim ZusammenstoB fur einen Klei- 
ncn. Mit seiner steifen Front wurde der 
dermaBcn optimiertc Van ein Icichtes 
Auto glatt nicderwalzcii. 

Mit solchen Argumenten gegen die 
Crashaktion des IIHS zu wettem, wagt 
General Motors vorerst jedoch nicht. „Es 
ware doch irgendwie peinlich", erklart 
ein europaischer GM-Mitarbciter, „wenn 
ausgcrcchnct der Schlcchtcstc im Test am 
lautcstcn schricc." 
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Au 


VW Polo is built in 1994, VW Sharan in 1996 and Opel Sintra in 1997. 


driver/co- 
driver 


VWPolo VW Sharan Opel Sintra 
433/529 HIC 461/662 HIC 499/321 


52/50 g 


Head 
decelaration 

Head-inclined 45/70° 
angle 


Chest 

decelaration 
Pelvis 

decelaration 


47/46 g 
54/48 g 


55/57 g 
35/70° 
37/37 g 
43/52 g 


58/49 
60/30 
37/42 
45/49 


Femur-force 2785/1587 N 2300/2600 N 4100/4700 

Seat-belt force 5142/5655 N 6500/5700 N 5300/6400 
Airbag 35/63 litre 35/60 litre 60/120 


Deployment 28/34 ms 
time 

Displacement 18 cm 

Distance from 
A- to B- pillar 

horiz./vertical 

steering 

column 

Force to open 
door 


38/47 ms 32/32 


67 cm 
-4 cm 


82 
-23 


-1/-10 cm -18/-29 


oo N 


00 


Peugeot 806 
901/1265 

83/98 

5/85 

61/59 

76/51 

xx-8300 

/2733-3980 

6144/5415 

45/ 

21/ 

66 
-4 

-3/-6 
>500 


Renault Es 
888/842 

90/66 

5/90 

67/41 

58/44 

2037-11206 

/1323-1418 

6829/7885 

30/ 

40/ 

72 
-3 


<500 


AMS issues of 25/94, 6/95, 17/95, 15/97 by Giok Djien Go 13.10.98 


Schwache Seiten am Auto starken 

Versicherer fordern mehr passive Sicherheit / Fatale Seitenkollisionen 


„Das Risiko, bei einer Seitenkollision ge- 
tcitet zu werden, ist iiberdurchschnittlich 
hoch." Das ist die wohl wichtigste Er 
kenntnis, die die Unfallforscher des Insti- 
tutes fiir Fahrzeugsicherheit im Gesamt- 
verband der Deutschen Versicherungs- 
wirtschaft e.V. (GDV) gewonnen haben. 
Sie basiert auf einer jetzt in MUnchen vor- 
gestellten Studie, die allerdings noch auf 
Fallen aus dem Jahre 1990 beruht. Dabei 
geht es urn Unfalle auf Land- und Bun- 
desstraBen, die sich zu (iber zwei Drittel 
nach dem gleichen Muster ereignen: Ein 
Wageh schleudert auf die Gegenfahr- 
bahn und wird dort von einem entgegen- 
kommenden Fahrzeug auf der Beifahrer- 
seite getroffen. Daraus resultieren haufig 
tOdliche Verletzungen fUr den Fahrer, ob- 
wohl dieser auf der kollisionsabgewand- 
ten Seite sitzt. Die Fahrgeschwindigkei- 
ten liegen zwischen 60 und 130 km/h; nur 
in 5 Prozent der Unfalle war der Verursa- 
cher schneller. 


ANZEIGE 


Sicher 
fefefonieren. 

RadioPhone. 



RadioPhone, das Autoradio mit inte- 
griertem Telefon. Auf Wunsch mit 
Lenkrad-Fernbedienung. Da bleiben 
die Hande, wo sie hingeh6rei>. 
http://www.blaupunkt.de 

# BLAUPUNKT 

Bosch Gruppe 


Um diese schlimmen Seitenkollisionen 
zu verhindern oder zumindest ihre Fol- 
gen zu mindern, formulierte Professor 
Klaus Langwieder, Leiter des Instituts, ei- 
nige Empfehlungen: Es sollten mOglichst 
in alien Fahrzeugklassen elektronische 
Fahrdynamikregelungen (ein Beispiel ist 


das bereits in einigen Modellen verwen- 
dete ESP) eingebaut werden, die weit bes- 
ser als der Mensch Fahrfehler automa- 
tisch korrigieren kbnnen und das Fahr- 
zeug mit verminderter Geschwindigkeit 
weiter auf Kurs halten. So wie mittlerwei- 
le Fahrer- und Beifahrerairbag zur Seri- 
enausstattung von Neuwagen gehflren, 
soilte mGglichst bald in jedem Wagen 
auch ein Seitenairbag-System enthalten 
sein. Seine Wirkung soilte den Schutz 
von Brust-, Becken- und Kopfbereich um- 
fassen und mdglichst lange anhalten, um 
die Insassen vbr eindringenden Struktur- 
teilen zu bewahren. Weil 30 Prozent der 
getOteten Insassen nicht angeschnallt wa- 
ren, appellierte Langwieder an die Ver- 
nunft der Autofahrer und an die Indu- 
strie, „intelligente Angurt-Erinnerer" 
einzubauen; aktuelle Untersuchungen ha- 
ben ergebtfn, daB man sich auf den Vor- 
dersitzen zu 92 Prozent, auf den ROcksit- 
zen aber nur zu 60 Prozent angurtet. Sor- 
gen macht den Unfallforschern auch das 
sogenannte Kompatibilitatsrisiko. „Klei- 
nere Fahrzeuge sind mit doppeltem Risi- 
ko unterwegs", sagte Langwieder. Um 
die „Massenaggressivitat" grofier, schwe- 
rer und steifer Fahrzeuge auf Kleinwagen 
zu reduzieren, forderte er Crash-Tests 
mit „intelligenter Barriere". Jedoch wird 
ein in Europa veranstalteter Test seit} 
neuestem statt mit 56 km/h mit 64 km/h I 
(das bedeutet 30 Prozent mehr Energie) 1 
gefahren. Das konnte zur Folge haben, 
daB die Automobile in Zukunft mit harte- 
rer Struktur konstruiert werden. Das In- 
stitut des GDV hat festgestellt, daB ne- 
ben dem Seitencrash auch FuB- und Bein- 
verletzungen durch eine entsprechende 
Konstruktion des Fahrzeugs vermindert 
werden konnten. In der jetzt vorgelegten 
Untersuchung hat man erstmals auch die 
Folgen der Unfalle mit den Kosten fUr 
Heilung und Rehabilitation bewertet. Ob- 
wohl beispielsweise beide Verletzungsar- 
ten wie die Gehirnerschiitterung und die 
Fersenbeinfraktur als mittelschwer einge- 
stuft werden, verursachen sie hochst un- 
terschiedliche Kosten: GehirnerschUtte- 
rung 4000 Mark, der Bruch des Fersen- 
beins wegen langer Liege- und Rehabili- 
tationszeiten rund 200 000 Mark; die 
volkswirtschaftlichen Kosten sind noch 
nicht mitgerechnet. Um sie zu senken, 
sind weitere Anderungen zugunsten der 
passiven Sicherheit ndtig. Nach den Ver- 
besserungen im oberen Teil des Armatu- 
rentragers mUBte jetzt der Blick gesenkt 
werden. So sollten die Fahrzeugherstel- 
ler den FuBraum optimieren, die Pedal- 
aufhangung entscharfen und m6glichst 
den unteren Teil des Amaturenbretts pol- 
stern. GERD GREGOR FETH 
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A^iwifcy-au&uiuutjii wyasjuy uciiuiiig paieiueu oy ur, tzzwby /\i is nmiiea aue to DUCKiing 
the deformable elements of longitudinal runner of AUDI A8, thus transmitting the residual 
energy to the passenger cell and passengers exposed to great accelerations. This energy- ^_ 
absorption capacity is optimized by the measures of patent DE 19636167 CI to |K O 

- determine the steps of releasing the impact energy by means of a well-defined ^ 
controllable deformation behaviour of the deformable longitudinal runner to effectively 
exploit the material during the folding and buckling, 

- guide the runner by piston rod during the deformation and 

- ream the runner by the cone hub to increase the capacity. 


Audi A8 
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Kopfverletzungskriterien 
Fahrer (HlC) t} 


Kopfverletzungskriterien 
Beitahrer(HlC) 


Resultierende Kopfver- 
zogerang Fahrer (gf 


Resultierende Kopfver- 
zogerung Beifahrer (g) 


Kopf-Nickwinkel 
Fahrer/Beifahrer (Grad) 


Resultierende Verzogerung 
Brust Fahrer (g) 


Resultierende Verzogerung 
Brust Beifahrer (g) 


Resultierende Verzogerung 
Becken Fahrer/Beifahrer (g) 


Oberschenkelkraft 
Fahrer (N) 3 * 


Oberschenkelkraft 
Beifahrer (N) 


Gurtkraft 
Fahrer (N) 


Gurtkraft 
Beifahrer (N) 


Airbag-Volumen (Liter) 
Fahrer/Beifahrer 


Ausldsezeit nach Aufprall 
Fahrer/Beifahrer (ms) 4t 


Aufprallgeschwindigkeit 
(km/h) 


Deformationsweg (cm) 


Lenksaulenverschiebung 
horizontal (cm) 


Lenksaulenverschiebung 
vertikal (cm) 


Armaturenbrettver- 
schiebung horizontal (cm) 


Armaturenbrettver- 
schiebung vertikal (cm) 


i Pedalverschiebung 
[ horizontal (cm) 


J Pedalverschiebung 



Runde Pralldampfer leiten die Kraft in den Space Frame, der 
die Fahrgastzelle wie ein SicherheitskSfig umschlieBt 
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27. 1 1 .94 gegen 1.10 Uhr auf einer langgezogenen Linkskurve der A3 oberhalb von Idstein 
Besichtigung am 28. 1 1 .94 urn 1 0 Uhr : 

VW VR6 , ca 7500 km Frankfurt - Koln als UNFALLWAGEN 

VW VR6 Koln - Frankfurt 

MB Sportwagen 500 SL Koln - Frankfurt ^ 

Unfalibericht in Seite 2 und 3 des neu verfaBten Kap. Beschreibung. 


Photo 1 

Dem Eindringen der total deformierten Insassenzelle infolge der genugend vorhandenen 
Restaufprallenergie waren die Insassen im Falle "nicht herausgeschleudert zu sein" hilflos ausgeliefert, 
mit Todes- und Verletzungsfolgen. Siehe Forderung in Abs. U3 in Seite 3 


Photo 2 

Wie das Gras von der Beifahrertur und der B-Saule /est geklemmt ist, deutet auf das Offnen und 
Schliefien der Turen wahrend des mehrmaligen Oberschlagens hin. Durch das Drillknicken was und ist 
die Hecktur ofFen geblieben. Siehe Forderung in Abs. U2 in Seite 3 



Baujahr 1984 auf dem Heck des Ford 
(1) Escort aus dem Baujahr 1993 auf 
der Autobahn Koln Frankfurt 
am 2 Feb. 95. 

Trotz der starken Deformation des 
Heckbaues oder Kofferraumes war die 
fahrerseitige Fahrzeugseite des Ford (1) der 
Restenergie entsprechend den Lastfallen 
nach Abs. 8a-8d ausgesetzt. Wahrend des 
Uberschlagens wurde der Fahrer 
herausgeschleudert, wie alle vier Insassen 
des VW VR6 beim Unfall am 27.11.94 in 
S.2-4. 

Losungen: Verbundkonstruktion nach Abs. 
A6 in S.26-28 sowie Abs. A5a in S.23-25 
gegen das Versagen der Turschlosser. 



Genauso wie beim VW VR6 wurde das 
Dach des Ford (2) nach dem Cfberschlagen 
deformiert. 

Ldsung: zweifache Verbundkonstruktion 
nach Abs. A6 und A7 in S.28-31. 


&! 
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£ Vo'S/IDSTEIIilf BAD GAMBERG 
- Ein 24jahriger Autofahrer starb 
bei eiriem Unfall auf . der Autobahn 
A 3 am Doniierstagabend gegen 23. 
30 Uhr zwischen Idstein und Bad 
Cainberg. Ein zweiter 26jahnger 
■ Fahrzeuglenker aus Hofheim wurde 
bei diesem Unf all leicht verletzt Den 
Gesamtsachschaden sch'atzt die Id- 
steine'r Autobahnpolizei'auf rund 21 
000 Mark. Der Unfall ereignete sich 
auf der Fahrspur Richtung Frank- 
furt in Hone" des n Worsdorfer Lo- 
ches" Dort'kam der 24jahrige von 
der linken'Fahrspur auf die mittlere 
und rammte dabei das dortfahrende 
Auto des 26jahrigen Hofheimers. 
Beide Fahrzeuge kamen ins Schleu- 
dern rasten rechts in die Bdschung, 
uberschlugen sich mehrfach und 
blieben nach 70 Metern in der Bb- 
schung Uegen, Durch die Wucht des 
Aufpralls wurde der 24jahrige aus 
dem Wagen geschleudert und bheb 
etwa zehn Meter von seiriem Wagen 



1 


Kreis 



Fur die Fahrerln dieses Autos kam Jede Hilfe zu spat Sie war gestern vormittag zwischen Gorsroth und 
Niederauroff gegen ein entgegenkommendes Fahrzeug gerutscht. Feuerwehrleute muBte die eingeklemm- 
ten Unfallopfer ausdem Autowrack befreien. Bild:Erwin John 

2 1 jahrige schleudert in den Tod 

Schwerer Verkehrsunfall zwischen Gorsroth und Niederauroff / Stralie gesperrt 


ski. RHEINGAU-TAUNUS-KREIS 
- Ein Todesopfer und zwei Schwer- 
verletzte forderte ein Verkehrsun- 
fall, der sich gestern Vormittag ge- 
gen 10.20 Uhr zwischen Gorsroth und 
Niederauroff ereignete: Eine 21 jahri- 
ge Frau aus Kaltenholzhausen im 
Rhein-Lahn-Kreis starb in den 
Trummern ihres Autos. 

Die 21jahrige war mit ihrem Golf 
auf der L 3274 in Richtung des Idstei- 
ner Stadtteils Niederauroff unter- 
wegs. In einer Rechtskurve geriet sie 
auf regennasser Fahrbahn auf die 


linke Seite der Strafie. Nach Polizei- 
angaben war sie vermutlich zu 
schnell unterwegs. 

Der Golf der jungen Frau schleu- 
derte und prallte mit der Fahrerseite 
gegen einen entgegenkommenden 
Passat. Die 21jahrige und ihr22jahri- 
ger Beifahrer aus Eltville wurden im 
Fahrzeug eingeklemmt und mufiten 
von Feuerwehrleuten befreit wer- 
den. Die Fahrerin starb noch an der 
Unfallstelle, der Beifahrer wurde mit 
einem Rettungshubschrauber in ein 
Frankfurter Krankenhaus geflogen. 


Der entgegenkommende Passat 
wurde von einer 34jahrigen Frau aus 
Gorsroth gelenkt Sie wurde schwer 
verletzl Mit im Auto war auflerdem 
ihre 4jahrige Tochter, die allerdings 
nur leichte Verletzungen erlitt. Beide 
wurden in ein Wiesbadener Kran- 
kenhaus gebracht. 

Die Landesstrafle muflte fur die 
Bergung der Unfallopfer und die Be- 
seitigung der Autowracks iiber zwei 
Stunden gesperrt werden. Der Sach- 
schaden betragt nach Polizeianga- 
ben rund 12 000 Mark. 
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Chrysler moB 262,5 Millionen Dollar zahlen 

Urteil eines Geschworenengerichts / Autokonzern ktindigt Berufung an 


Chrysler Corp., Auburn Hills (Michi- 
gan). Amerikas drittgroBter Auto-Kon- 
zem ist von einem Geschworenengericht 
in South Carolina zu Schmerzensgeld und 
fiiner Geldbufle von insgesamt 262,5 Mil- 
lionen Dollar, rund 460 Millionen DM, 
Verurteilt worden. Nach Angaben von 
fcachleuten ist dies das hochste BuBgeld, 
Uas je gegen einen Auto-Konzern ver- 
hangt worden ist. Chrysler hat gegen das 
Urteil Berufung angekundigt. Erfah- 
rungsgemaD werden die hohen Gcldbu- 
ften, die Geschworenengerichte verhan- 
gfen, in den hoheren Instanzen oft deut- 
litch vermindert. Haufig einigen sich die 
Parteien dann auch auf einen aufierge- 
Hchtlichen Vergleich, wobei die Zahlung 
gfeheimgehalten wird. 

In dem ProzeO ging es urn die Verant- 
wortung fur den Tod eines sechsjahrigen 
Jungen, der 1994 bei einem Unfall aus ei- 
nesm Chrysler-Minivan geschleudert wor- 
de^n war. Die Klager hatten Chrysler die 
Veirantwoitung angelastet. Demi Chrysler 
haibe wider besseres Wissen versaumt, ein 
unjzulanglich konstruiertes SchloB in der 
Hfccktfir zu verbessern. So habe sich diese 
Hftcktur - wie bei mehreren anderen Un- 
iSHen - geoffnet; der Junge habe deshalb 
ins Freie geschleudert wefden konnen. 
Chrysler hatte argumentiert, daB der 
Fahrer des Minivans den Unfall durch 
Ubeifahren eines Rotlichts verursacht 
habe* Der Jwge, der nicht angeschnailt 


gewesen sei, sei nicht durch die Hecktur, 
sondem ein Seitenfenster nach auBen. ge- 
schleudert worden. 

Die Klager haben darauf hingewiesen, 
daB Unfalle, bei denen sich die Heckture 
.gedffhet habe, in den vergangenen Jahren 
fur mindestens 37 Todesfalle verantwort- 
lich seien. Dennoch habe Chrysler jahre- 
lang in Washington alle Hebel in Bewe- 
gung gesetzt, um an einem. Ruckruf der 
Autos und einem Austauschen der seit 
1 985 verwendeten Schlosser vorbeizu- 
koramen. Die Geschworenen sprachen 
den Eltern des Opfers 12,5 Millionen Dol- 
lar Schadenersatz sowje die GeldbuBe 
von 250 Millionen Dollar, umgerechnet 
432,5 Millionen DM, zu. 

Amerikanische Geschworene verh&n- 
gen oft exorbitant erscheinende Geldbu- 
Ben. Ziel ist dabei, daB die BuBen auch 
Groflkonzerne wie Chrysler empfmdlich 
am Geidbeutel treffen soilen. Die poten- 
tial hohen GeldbuBen wiederum locken 
Rechtsanwalte an, Klager selbst in au- 
Oerst schwierigen und aufwendigen Ver- 
fahren zu vertreten. Denn in Amerika ist 
es ublich, die Rechtsanwalte mit einem 
Drittel oder mehr an den erstrittenen 
Zahlungen zu beteiligen. Wie es heiBt, 
sind mehrere weitere JClagen mit ahnli- 
chen Vorwurfen gegen Chrysler anhangig 
oder geplant. Seit dem Modell-Jahrgang 
1996 verwendet Chrysler in seinen Mini- 
vans andere SchJosser. 
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Bei Auffahrunfall 
an Airbag verletzt 

ROTTERDAM/HAMBURG (dp 
— Eine niederlandische Autofahr 
rin ist bei einem Auffahrunfall 
Rotterdam offenbar durch einen Ai 
bag verletzt worden. Nach Angabe 
der : .Polizei erlitt sie an Kinn, Ha 
und Armen ..Verbrennungen erste 
und zweiten Grades". Ein Polize 
sprecher kundigte gestern eine g< 
naue Untersuchung des Vorfalls zi 
sammen mit dem Autohersteller Vo 
vo und dem niederlandischen G( 
richtslaboratorium an. 


Baby von einem Airbag gekopft 

Grauenvolles Ende eines Bagatell-Unfalls / Kindersitz war nicht angeschnailt 


BOISE (AP) Eine wahre Flut von 
Anruf en besorgter Eltern ist iiber die 
US-Verkehrsbehorden hereingebro- 
chen, nachdem ein Baby bei einem 
eigentlich geringfugigen Auffahrun- 
fall von einem Airbag enthauptet 
wurde. Eine gerichtliche Untersu- 
chung ergab jetzt, dafl der Kindersitz 


nicht auf dem Vordersitz festge- 
schnallt war. Die Mutter des Kindes 
war auf einem Parkplatz in Boise im 
US-Staat Idaho mit ihrem VW-Jetta 
beim Riickwartsfahren auf ein ande- 
res Auto geprallt. Dabei loste sich der 
Beifahrer-Airbag, rifl den Kopf des 
einjahrigen Madchens ab und 



In dlesem VW-Jetta wurde nach einem geringfugigen ZusammenstoB ein Baby 
von einem Airbag gekopft. Der Kindersitz des klelnen Madchens war nicht 
angeschnailt. Unser Blld zelflt Beamte bei der Spurenslcherung. Foto: AP 


schleuderte ihn durch das zerbroche- 
ne Autofenster auf den Parkplatz. 

Auch bei VW haben zahlreiche be- 
sorgte Autofahrer angerufen: „Die 
Leute wo Hen wissen, wie sie ihren 
Airbag wieder abklemmen konnen, 
sagte ein VW-Sprecher. Der Unfall 
hat die Diskussion iiber den Nutzeh 
der Airbags wieder neu angeheizt. 
,.Die Eltern sind entsetzt, dafl eine 
Mutter, die ihr Kind schiitzen wollte, 
in einen solch schrecklichen Unfall 
verwickelt wurde", berichtete Nancy 
Rush vom Gesundheitsamt in Boise. 
Ohne den Airbag, so Polizeisprecher 
Tim Rosenvall, ware das „nur ein 
kleiner Verkehrsunfall" gewesen. In 
den USA werden Airbags fur den Tod 
von 31 Kindern und 20 Erwachsenen 
- zumeist kleineren Frauen - verant- 
wortlich gemacht 

Das gerichtsmedizinische Gutach- 
ten konnte der neu entfachten Dis- 
kussion wieder die Spitze nehmen. 
Ein wesentlicher Faktor fiir den 
' schrecklichen Ausgang des Unfalls 
sei gewesen, dafl der Kindersitz nicht 
auf dem Beifahrersitz befestigt ge- 
wesen sei, erklarte Erwin Sonnen- 
berg. Schon seit langerem wird in 
den USA diskutiert, ob es nicht 
grundsatzlich verboten werden soll- 
te, Kinder auf dem Vordersitz zu 
befordern. . 
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Dr. -Ing. Giok Djien Go 


Mi Ron Schleede and Mr Tom Haueter 
National Transportation Safety Board 
Washington, DC 20594 
USA 


D-65510 Idstein, 23/04/98 
Pfahlgrabenstr 45 
Germany 

Phone +49 6126 8949 

Fax 4-49 6126 52614 at Ra. Wolf 

Ietpat6\ntsb 


my registered letter of ! 7/02/98 and pending patent DF 1 07 40 7sn t« ™«o 

related to increasing speed and payload reS ° ive y* w ~*™^°" and large 


energy 


Dear Mr Schleede and Mr Haueter 

s r ,ns U*^E^££S*£t* prob,e,n cases G ' t0 07 of rest,aint 

P ease review die enclosure forwarded to FAA and JAA, to which I suDolement 
^9 a 78ot S caa2Sf ,t ° f T^"' ^ SUStam ,oads "Wo^d on paTs^Th Fig 3 of DE 197 

ist ;r n ot ,i,e co, " ing vwi " s - ^ « a,,,^ „,„ reMV e S coM 

You would agree with my opinion 

si fe rea, co.hsion and^X^ _ 
^rqpto* ace/*,,, /, p/ . 0/ , c/ . /); by carfront _ sjde colUs . on md/Qr roihver 

Thank you in advance for your interest. 


kind regards 
Dr. Go 
Attached' lene- if-cu 



Dr.-Ing.GH>kDjienGo 655 10 Idstein, 20/04/98 

Pfehlgrabenstr 45 
Phone +49 6126 8949 
&x +49 6126 52614 at Wolf 

JAAHQ letpat6laa.faa 

Saturnstraat 8-10 

NL-2130KAHoofddorp 
Holland 

my pending patent DE 197 49 780 and registered letter of 1 1/03/98 disclosing the inadequate SAE AS 8049 
Dear Sirs, 

Survival chance i in the event of landing crash and turbulence-related accidents is insufficiently 
ensured by the following specs of SAE AS 8049 and JAR 25.561 to 25 785 mSUfllCiently 
I. In the dynamic seat-test at 38 4/48.3 km/h re£ to JAR 25.562 the specs for 1000 HIC tension- 
USST^ dS ° f 7938 md 6804 N as we " » *™ load of Sn 

" ?nn?cf 6 ^"T. l0W 229/269 mc Ae d^er and co-driver were dead in the event of front 
collision and rollover resembling a turbulence-related accident 

~ ° m i ChamC ? C ??™ 0f 46 Universit y m Heidelberg expressed the concern of rib 

fhrSn V° ^u^ 1 A6 Seat ' beIt forces at 6900/8400 N- Upon exceedinTthe 
threshold value of belt at approx. 10000 N "restrained" passenaers are catapulted by the 
remaining inertia force. See ejection of Mr Dressier in A. y 

- Concern of leg fracture due to femur load over 10000 N should be raised 
Photos and accident reports of this MB 320 and other cars are in my possession 

Durnig forward motion of passenger in the event of aeroplane accident the energy can be 

^TS&W" ene ^P. absorbers of DE 197 49 ™> but not bv en«gySoA2?SS to 
25.785 (d). See oscillatmg torso m B, problem cases G6 and failure of energy abforbkg reas 
Me small rolt yaw angle ±10° and downward speed of 38.4 km/h and forward speed of 48 3 
km/h ref to JAR 2x>62 (b 1 and b2) don't correspond to the followina real data- 

- The yaw angles of 40° and 80° of VW Golf IV in the 50 % Oifset ~and NCAP crash tests 
are tar larger. 

- Regarding the Boeing 747 of United Airlines en route from Tokvo to Hawaii the height-loss 
of jOO m withm ms was larger than the downward speed, thus resulting in 1 10 minor/heavy 
and one fatal injuries. w J 

IV.The increase of load/weight, speed and the valid specs in car industry make SAE AS 8049 
legislated July 1990 and JAR 25 legislated March 1993 reallv obsolete 

- Within three years the EU Commission has legislated specs, which are becomina touaher 
and tougher, for three front crash tests EU I, EU Q and NCAP to enhance survival chance 

- After five-year lapse the loads of VW Golf IV are substantially less than VW Golf III e° 
from 760/590 to 422/3 1 1 HIC in contrary to 1000 HIC valid since 1990! 

- There are no specs for chest-, pelvis acceleration, lateral accelerations and yaw acceleration 
which is the most life-threatening (lethal) among all accelerations. 

Please amend the specs with regard to problem cases Gl and G7 mentioned in DE 197 49 780 
and inform me. 

Thank you in advance for your interest. 
Sincerely, 
Dr. Go 



Dr.- Ing. Giok Djien Go 
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Registered 

Mr JeffGardlin 
FAA Crash Test 
1601 Lind Ave. South West 
Renton, Washington DC 98055/ 

SAE AS 8049 

DE 197 49 780 disclosing my inventions to resolve the problem cases Gl to G7 in the event of aeropTane accident 
Dear Mr Gardlin, 

I am proprietor of three German Patents DE 19615785 Cl, DE 19636167 CI DE 1971 1392 CI 
several PCT- and German, US, EP- and Canadian Patent Applications, each of which with a hi* 
number of claims, in order to ensure, enhance survival chance and increase stiffiiess of seat ~ 
passenger compartment as well as cut costs etc. 

£„*r5 ^ Tel ^ Si ° n of 25 Nov. 97 I closely watched the report of Mr Schieede and Mr 
Haueter of NTSB regarding severe/fatal injuries due to aeroplane- and turbulence-related 
accidents. Violent turbulence imparts force and vibration to aeroplane as well as passengers b 
indeterminate direction, thus, resulting in 

- 863 minor, 63 heavy and two fatal injuries among 252 incidents in USA between 198 1 to 1996 
reported to FAA and 

- 1 10 mhor/Jeavy and one fatal injuries of the Boeing 747 of United Airlines whilst losing 
height of j00 m en route from Tokyo to Hawaii. 

Fatal injuries of all passengers are always resulted from any landing crash of aeroplane, A300-600 
in Nagoya and recently A3 19 in Taipei. 

Sow^case^ ***** " svstem / 0 '' deplane is substantiated by the 

1 W H d ,t ° f M ?. E20 ° **»«*rbag. resembling an airbagless aeroplane, in the event of 

w^th rhff ,. thC %^ ° f 55 " b Table A1 are for th * comparison 

with the following AS 8049 specifications, Fig 6 and 7- 

test speed 55 km/h 32.9 to 48.3 km/h 

driver HIC i486 1000 ref. to 5.3.9.3 

seat belt force 8280/8380 N 7730 N ref. to 5 4 5 

Seat belt force over 6000 N is responsible for cracking the ribs! 

The test data of MB E200, particularly of Renault Espace, would be enormously larger thus 
10000 nT 8 ° atapuItin8 the occu P ants of aeroplane in exceed of failure limit of belt at ' 

1) the crash speed were set equal to landing speed of 235 km/h 

2) the collision would correspond to collision type U3 or U4 (see problem case G6 pp 5 and 
Fig. 7 of DE 197 49 780), FF 

3) the total load were set equal to Boeing of 1 10 to 150 tonnes and 

4) otdy lap belts were used. These belt, highly responsible for severe/fatal injuries in car 
colhsion dunng 1950s to 60s, has been replaced by the three-point safety belt of inventor 
Bonlin comprismg a shoulder and lap safety belt to distribute the load to the upper and 
lower torso.Jhe multi-point safety belts in Fig. 33 are further improvement over BoblhVs 


II. The yaw-acceleration ref to problem case G3, responsible for the difference between both 
HICs and head declarations of driver and co-driver, is far more life-threatening than the 
longitudinal head acceleration and lateral accelerations in S6. See, G7, literature listed in pp. 
33 and published by Institut fur Fahrzeugsicherheit, Leopoldstr 20, 80802 Munchen such as 

- "Neck injuries to restrained children" Nr. 8906 and 

- "Neck injuries in Car Accidents, Causes, Problems and Solutions" Nr. 8906. Despite the 
small the delta speed of 8.5 km/h in the sled test some volunteers suffered from minor 
injuries for two days. See A5 and S5. Greater delta speed in aeroplane accident would yield 
severe/fatal injuries. 

Ill The BMW-driver fflC of 266 is far lower than the AS 8049 limit of 1000. However, at the 
crash speed of approx. 80 km/h the rollover after front collision against a tree resulted in a 
greater range of oscillating accelerations, thus severely/fatally injuring passengers. The rollover 
of the MB E320, one of the world safest cars, yielded fatally injured passengers. Evidently, 
this AS limit at the speed 48 km/h is too low. 

IV. The turbulence-related vibration imposed on restrained passengers is not idealized by the 
dynamic test governed by 14, 16, 18.4 and 30 g as well as yaw-, roll- and pitch angle 0 and ± 
10° ref. to Fig. 6, 7, 9A and 9B, respectively. These accelerations are assumed far lower than 
all those listed in Al to A4, which would substantially larger on the increase of the landing 
speed of 235 krn/li. 

V. No specification of AS 8049 is found to limit loads imposed on any restrained passenger in 
load cases I to IV in Fig. 3. Femur force over 8000 N fractures legs! See Chap. I to X. 

VI. No specification of AS 8049 is found to limit loads imposed on the children seat which is 
invented in G5 and Fig. 33. 

AS 8049 issued 07/1990 is obsolete due to increasing payload and speed, particularly in 
comparison with specifications of EU- and US-front- and side crash tests. Within three years three 
EU- front crash tests have been issued, with the result, that the car manufacturers are complaining 
about the coming NCAP offset crash test. The latest model of VW Golf as well as dummies were 
rotated at the yaw angle of approx. 80° in the NCAP offset crash test (Auto Motor und Sport 
23/97). 1 submitted to EU Commissioner Neil Kinnock my suggestion to limit the yaw- 
acceleration in order to reduce the annual road toll of 45000 fatal injuries and 1.6 million injuries 
totally costs DM 290 billions according to the EU "Promoting Road Safety in the EU" ISBN 92- 
78-18297-4. 

For the purpose of ensuring and enhancing survival chance 1 would be grateful if you would 

- introduce new specifications for restraint system, children seat in static- and dynamic test and 

- deliver me your verdict on my inventions of how to gradually lower the great impact energy of 
crashing aeroplane. 

I am available for presentation and discussion in your office HQ upon reimbursing my travel 
expenses. Should you have any questions please don't hesitate to phone me, preferably, in the 
morning. 

Thank you in advance for your interest. 


Sincerely, 



Dr. Go 


Attached: 

Patent Application DE 197 49 780 according to USPTO 
Al to A5, S5 and S6 

Passenger ejection from brandnewBMW and VW VR6, Decapitation of passengers in MB E32C 


AI R CANADA 


Air Canada Centre 
PO Box 9000 

Saint-Laurent. Quebec ^4Y 1C2 


Centre Air Canada 
CP 9000 

Saint-Laurent 'Quebec H4Y 1C2 


May 5, 1998 


Dr. Ing. Giok Djien Go 
Pfahlgrabenstr. 45 
D-65510 Idstein 
Germany 

Dear Dr. Go, 

Your two letters of March 1998 to our President & CEO have been referred to my office. I have read them 
with great interest and congratulate you for your efforts to address issues that are the subject of numerous 
industry committees, particularly SAE. 

Air Canada, as an operator, purchases seats and seat belts which are certified by our suppliers. We do not 
have the engineering resources nor the mandate to deviate from industry standard. 

Since you have acquired the patents to protect your design, I suggest you approach the seat vendors with 


Thank you for thinking of Air Canada to implement your design. I shall watch with interest to see it 
appear in the industry. 


your concept. 



Sincerelv. 


T. F. Chown 

Chief Engineer Interiors 


TFC/ml 


FCLT9804.DOC 


DaimlerBenz 


AKTIENGESELLSCHAFT 


Dairnier-Benz AG ■ 7C5--6 Stuttgart 

Herra 

Dr. Ing. Giok Djien Go 
Pfahlgrabenstr. 45 

65510 Idstein 


t Hausccst- 
*7- Ccce 


58 570 58 292 C106 

:^ r Ze!Chen. Ihre s i = c—"c^t /om Unse r Zeichen, unse r e Nacnricrt vorrt Na~* Dat'j^ 

FTP/P au-st Hcrr Auer • 5. Mar. 1998 


Ihr Erfindungsangebot 
Unser Zeichen: 18897 


Sehr geehrter Herr Dr. Go, 

besten Dank fur Ihr an Herra Schrempp gerichtetes Schreiben vom 17.02. 1998. 

Durch die Ubermittlung Hirer diversen Schutzrechte und Schutzrechtsanmeldungen (bezuglich der 
DE 196 15 785 CI in Ihrem Schreiben muB es allerdings korrekt DE 196 15 985 CI heiBen), 
haben Sie uns einen interessanten Uberblick hinsichtlich Ihres Schaffens auf dem Gebiet der 
Fahrzeugsicherheit gegeben. Dafur danken wir Ihnen sehr. DaB die von Ihnen beschrittenen Wege 
in eine die Sicherheit von Kraftwagen positiv beeinflussende Richtung gehen, haben Sie aus der 
Reaktion verschiedener Institutionen gewinnen konnen. 

Auch wir arbeiten standig intensiv daran, die Sicherheit unserer Fahrzeuge und damit auch die 
Sicherheit fur die Fahrzeugbenutzer zu erhohen. Dabei ist jedoch oberstes Gebot, daB die Sicher- 
heitsvorkehrungen in das Fahrzeugkonzept passen und z.B. keine Minderung des von den 
Produkten unseres Hauses erwarteten Komforts nach sich ziehen. Ein weiteres, im Vordergrund 
stehendes Entwicklungsziel besteht darin, trotz Reduzierung des Fahrzeuggewichtes den Sicher- 
heitsstandard zu erhohen. Das bedingt, daB bereits vorhandene Fahrzeugstrukturen optimiert 
werden und auf zusatzliche, gewichtserhohende Sicherheitseinbauten moglichst verzichtet wird. 


T? (07 ll) :7-Z ^ ^ ^ izm-t Daimler-Benz Aktiengesellschaft Vcs:s- j:'jrgen E. Schrer::. Vtysitzender; 

,s e-2A ;07 ll) :.*-: :: Si[2: Stuttgart. Registergericht Stuttgart 0 r . v. z: . Manfred 8iscr.c:\ Z r . pol. Eckhard Corces. 


*9IY ICPVIIIIIVSJ^ 
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Herr Dr. Ing. Giok Djien Go 
Pfahlgrabenstrasse 45 
D-65510 Idstein 


SR Technics AG 

Engineering Interiors TUEK 

5058 Zarich-Flughafen 
Teiefon:-HU 18121212 
Direktwahl:+4l 1 8126678 
Telefax: +41 1 812 9012 
Telex: ZRHESSR 
Telegramm: 


2. April 1998 

Patentschrift 197 49 780.2-22 
Passenger Seat Restraint System 
Sehr geehrter Herr Dr. Go 

Im Auftrag unserer Geschaftsleitung bedanke ich mich fur die Zustellung Ihrer interessanten Patentschrift. 
Das fundiert dokumentierte Restraint System ist bestimmt a!s grosser Schritt Richtung 100% Sicherheit 
anzusehen, doch sind damit hohe Kosten und AbhSngigkeiten verbunden. 

Das beschriebene Restraint System ist im Vergleich zum heutigen Standard urn Faktor 100 bis 200 teurer 
(die Sitzmodifikationen nicht eingerechnet) und macht sich zudem durch eine sptiitare Gewichtszunahme 
bemerkbar. 

Die Handhabung des Systems ist von den einzelnen Passagieren abhSngig und kann nicht wirkungsvoll 
kontrolliert werden. 

Verletzungen durch schwere Turbulenzen im Rug betreffen denn auch hauptsachlich jene Passagiere, 
welche nicht angeschnalrt waren. 

Swissair und SR Technics sehen ihre standigen Bemuhungen urn die Sicherheit prioritarin der 
UnfailverhOtung. 

Verbesserungen der Ausrtistung von Passagiersitzen werden in Cabin Safety Working Groups innerhalb 
der FAA und der JAA erarbeitet und beziiglich Effektivitat, Handhabung, Realisation und Unterhalt beurteitt 
und verabschiedet, urn dann gegebenenfalls via BehOrdenanweisung in die Bauvorschriften aufgenommen 
zu werden. 

Wirsind daherder Ansicht, dass Erfindungen wie die vorliegende in solche Gremien einfliessen sollten. 


I- 

« 


Freundiiche Grtisse 

SR Technics Engineering 

Interiors and Cargo Loading Systems TUEK 



Heinrich Schmid, Manager 


Beilaoe 


On behalf of Swissair Board of Directors SR Technics 
(C5), examining the pending patent from the evidences 
well decribed therein, viewed it as a great development 
towards 100 % survival chance (100 % Sicherheit), 
however in regard to the increase of costs by 100 to 200%, 
reviewed in Chap. 3. 1, and manual operation, which cannot 
be controUed by the flight attendants/captain. Upon 
carefully evaluatijig the volumious doc, innovative belt- 
feeding devices automatically operating belts to belt or 
unbelt can be monitored, with the extended possibility from 
the cockpit. Daimler Benz*s engineers/accident experts 
(C6) are aware of giving a verdict user-friendliness 
thereon. 


Dr.- Ing. Giok Djien Go 


Registered 

Mr Director Brian O'Neill 
UHS 

1005 N. Glebe Rd. Suite 800 
Arlington, VA 22201 

1) compability of two colliding cars having c 

2) minimizing the most lethal force resulted 1 

Dear Mr O'Neill, 
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Ref. to your comparative test of nine vans puuusnea tn tne Spiegel (enclosure A) and the test of Opel 
Sintra carried by AMS (Auto Motor und Sport) published 15/97 I have introduced my inventions to 
Opel as well as to the GMIO President Louis Hughes since Feb. 97. Despite your critic to the failure of 
passenger protection of GM Trans Sport the state of deformation of the life-threatening Opel Sintra (B) 
verifies the unreliable survival chance, which is criticized by AMS 4/98 and Spiegel 25/97. After my 
presentation in Oct. 97 Opel EP (Intellectual Property) Dept. returned all my documents. 
Owing my 3rd patent I restarted to offer my inventions by approaching a great number of car 
manufacturers. See C. Daimler (Mercedes) Benz, issued a two-page letter of positive verdict and 
intention of use for the project if there is a need in the future, and Volvo is still investigating my 
inventions. Two car manufacturers enjoying an esteemed reputation world-wide on survival chance are 
interested of improving survival chance, but Opel IP Dept turned down again. 

You would agree with my hypothesis concerning the most lethal force resulted from yaw-acceleration 
which is not legislated by NHSTA and EU-Commission receiving my letters of objection. Upon the 
collision of two cars (AUDI A8 and A3) having different weight (D) the passengers of A3 are subjected 
to forces resulted from longitudinal-, reverse- and yaw-acceleration. These problems can be resolved by 
the enclosed patents DE 19711392 CI, DE 19615985 CI and DE 19636167 CI as well as pending 
patent DE 19749780 which is recommended for use by Swissair, Air Canada and Lufthansa. I have 
forwarded to FAA, JAA and NHSB two letters of objection to the insufficient specs of SAE AS 8049 
and JAR 25.561 to 25.785. 

Enclosed you find the verdicts of Technical Vehicle Office, the German NHSTA working closely with 
NHSTA German Road Security Administration to my several inventions. My four pending patents in 
German are not included. Each application is provided with a Chap "Summary of advantages" to give 
you the opportunity to make their own verdict. 

Could you organize a presentation and discussion with NHSTA and American Car Industry in your 

office HQ in order to legislate new specs and enhance survival chance? 

Should you have any question please don't hesitate to phone me, preferably, in the morning. 

Thank you in advance for your interest. 


cy 


kind regards 

Dr. Go 
Attached: 

DE 19711392 CI (PCTYDE98/00694), DE 19615985 CI (PCT/DE97/00715), DE 19636167 CI (PCT/DE97/01939X 


Two letters of Dez. 5, 96 and Oct. 1 1,97 incl. 
patent doc/appls were registered forwarded to 


<3- 4- 


Mr Ricardo Martinez MD who neither replied to 
the measures enhancing survival chance nor 
acknowledged of receiving. 

Dr. -Ing. Giok Djien Go 


Registered 

Mr President of NHSTA 

National Highway Traffic Safety Administration 

400 Seventh St. S.W 

Washington DC 20590 

USA 


Ejection of passengers from the passenger compartment 
Court verdict against Chrysler 
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Dear Mr President, 

Enclosed you find my two letters to Mr Martinez MD disclosing the above-mentioned subject and 
other thesis. Unfortunately, he has not spent his utmost valuable time to reply and study my 
documents as well as inventions according to PTC verdict "absolute new". In comparison, the EU 
commision has taken contact with me and mailed the latest survey-papers. 
Institute fur Fahrzeugsicherheit (Buro fur Kfz-Technik) and Deutscher Verkehrsicherheitsrat have 
issued out a number of recommendation- letters. 


I may refer to the decision of NHSTA in association with Customers Union for promoting 
"smart" front airbag and switching on/off the front airbag which won't solve the problem of false 
deployment. These problems can be resolved only by my inventions in modern way without on/off 
switch. No "smart" and expensive front airbags are necessary. Some documents were mailed to 
Customers Union. Please contact them. 

If the reduction of fatal and severe injuries is the main concern of your agency, I am inclined to 
discuss my whole work (see enclosed agenda) plus my 1 1th patent application with you, members 
of your agency and the authorized officers of American Car Industry in your HQ whereto I am 
willing to licence. Would your agency reimburse my travelling expenses? 
After having listened my 2.5 hours presentation those 12 experts of a very big carmaker are 
surveying my whole work whereafter I will do presentation again. 

Please let me know your fax-number and internet-ID. Between Nov 14 and 26 you can contact 
me in Torouto by dialing 00 1 4 1 6 495 92 1 6. 

Thank you for your attention and interest in advance. 


kind reaards 


Dr. Go 



Attached 

presentation agSnda, letters to Mr Martinez MD and letter of Customers Union. 


Daimler-Benz ACi 


hliVFau- 18897/ 


05.03.1998 


Besonderes Augenmerk richten wir auch auf die Verbesserung von Ruckhalteeinrichtungen und 
dabei insbesondere auf Gurtsysteme, die allerdings hinsichtlich der Bedienfreundlichkeit ihren 
heutigen Standard unbedingt behalten mussen, da sonst die Gefahr besteht, dafi die Systeme nicht 
genutzt oder so benutzt werden, daB die Ruckhaltewirkung gegeniiber bekannten Systemen nicht 
erreicht wird. 

Auf absehbare Zeit ist nicht daran gedacht, unsere grob umrissene Philosophic grundlegend zu 
andern. Deswegen sehen wir derzeit leider keine Moglichkeit, einen threr Vorschlage bei unserer 
Entwicklungstatigkeit zu berucksichtigen. Sie gestatten uns jedoch sicherlich, daB wir auf Ihr 
freundliches Angebot zuruckkommen, sobald sich aus unserer Sicht ein entsprechender Bedarf 
abzeichnet. 

Anlage 

Ihre Unterlagen 


Mit freundlichen GriiCen 



18897-i 


8 


O 

0 


WO 

ENERGY-ABSORBING FLOOR-ASSEMBLY OF MOTOR VEHICLE 
CROSS REFERENCE TO RELATED APPLICATIONS 


J This is a continuation-in-part application of co-pending international application number 
% PCT/DE 97/00715 (WO 97/39937), filed Sept. 4, 1997 and clainmg the priority of Gennan 

Patent Doc. DE 19615985 CI, filed April 22, 1996. The symbolg^f DE 19615985£C^i 
indicates a*German Patent andrlfe an European Patent such as European Patent Doc EF 
08449391^1. Contrarily, thc^^bol j^indicates a^German and European Pending 
10 Patent such as DE 4224489|Xjt and EP 0565501 ®1. 

German and European Pat. Appls. or Docs., which will be omitted, are designated by the 
abbreviations "DE" and "EP" hereinafter. 

BACKGROUND OF THE INVENTION 

15 1. Field of the Invention: 

The present invention relates generally to an energy-absorbing vehicle floor of motor 
vehicle, more particularly, to the large area (region) between the front pillars (post sections 
or pillar portions) and the rear bumper, which is exploited to accommodate at least one 
deformable element. This deformable element is equipped with at least one pair of 
20 independently operating piston devices, in which a pair of springs is installed, 

- to store minor energy when the bumper is loaded and to return the bumper back, when 
unloaded, to the home position, and 

- to absorb (dissipate) large (major) impact energy in the event of arbitrary collision (front- 
, side- or rear collision) or pile up (mass accident). 

25 Other objects disclose a deformable floor of a trunk compartment in the front or rear 

section of vehicle body, wherefrom the floor is releasable and detachable. Rooms formed by 
this upper floor and a lower deformable floor can be used for storage. 

2. Description of the Related Art: 
It is known in the prior art to construct a vehicle frame for motor vehicle defining the 
30 shape of the vehicle, for sustaining various loads and for co-operating with deformable 
longitudinal runners and/or deformable elements to absorb the impact energy in a real 
accident. However, the proven deficiencies of this construction [1 1, 12] are due to the 
inapplicability or limited applicability of the prior art, which undergoes the examination in 
the following description and will be improved by the present invention. 
35 For years R&D (Research and Development) work has been focused on developing 
compact cars suitable for every day driving that help resolve the problems of increasing 
traffic density, make it easier to park and lower the fuel consumption to under 4 litre for 
100 km These prototypes at the Automotive Salons or Shows were AUDI A2 ®, Opel 
Maxx ®, MB A-Class ®, MCC Smart ®, (Honda Logo ®, VW Lupo ®, Toyota Yaris ® * 
40 etc. In autumn of 1997 Mercedes Benz ^1|rfi^^ 

four-seater compact car of MB A with a*batfy carriage- sized trunk compartment (storage 
compartment), illustrated in Figs. 2a, 3a. 

Serving as deformable elements ref. to DE 4224489 Al, DE 3925990 Al and DE 
3826958 Al and DE 4342759 CI both front portions of longitudinal runners in association 
45 with the front section of vehicle structure convert the impact energy into deformation work 
to reduce the acceleration in the event of mid-front collision. 
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Ref to DE 3826958 Al the rear section of front portion of each longitudinal runner in 
abutting relationship to the passenger compartment (cell), has the greatest stiffiiess while 
the deformable front section, whereto an auxiliary deformable element having variable cross 
section in longitudinal direction is fastened, has variable stiffiiess in longitudinal direction 

5 for the purpose of controlling the rate of acceleration and determining the start of pre- 
tensioning the belts in mid-front collision. 

A safety device ref to DE-OS 2121464 discloses a brake system which should able to 
decelerate at 60 m/s 2 in order to pre-tension the seat belts within 8 ms, noted in to DE 
3826958 Al. Based on the brake-deceleration of 9.9 m/s 2 for VW Passat ® [7], 8.4 m/s for 

10 VW Polo ® [8] at the speed of 100 km/h, the linear equation t = v/b yields a brake-time of 
2.8 s and 3.3 s. In 60 ms the curve converges towards zero. Accordingly, the safety device 
with a 50-times power of brake-deceleration would be complex to construct, hence, 
expensive. 

Another safety device includes a common cross member laterally attached to the middle ot 

1 5 the vehicle floor and connected to four rods of the front bumper, provided with four coil 
springs, and to three rods of the front bumper, provided with three coil springs. This safety 
device, suited for storing energy, is incapable of absorbing impact energy. 

Ref to DE 4224489 Al extrusion components used for the front portions of longitudinal 
runners are fabricated from light materials such as aluminium, magnesium or alloys thereof 

20 In dependence on the following cross sections 4-, 6-, 8-edges, 4-edges with strut, round 
profile with strut the mass-dependent energy absorption and the buckling force were 
surveyed. The result thereof has encouraged the assignee AUDI Corp. to assemble a pair of 
extrusion components in AUDI A8 ®. Unfortunately, due to lack of sites of predetermined 
fracture those components under load are subjected to lateral buckling. Responsive to that 

25 deficiency the front and/or rear portions of longitudinal runners, made of light materials, ref 
to US 5,480,189 are provided with sites of predetermined fracture. However, the energy- 
absorbing device does not work in the event of offset, inclined front or rear collision, 
illustrated in Figs. 39 to 43. 
As exemplified in DE 3925990 Al, each pair of energy-absorbing front and rear portions 

30 of longitudinal runners is supported by a pair of energy-absorbing devices in order to 
prevent lateral buckling thereof in the event of mid-front or mid-rear collision. From all 
exemplary teachings of the prior art this is the most promising invention thanks to the 
following features: 

1. During the deformation in a mid-front collision both energy-absorbing subframes (spring 
35 domes) move downward and underneath the passenger compartment which is subjected 

to less acceleration thus lowering injury severities. 

2. The device including three pairs of energy-absorbing deformable elements achieves the 
largest amount of energy absorption. 

Unfortunately, these voluminous pairs, suited for MB S, cannot be accommodated in a 
40 compact, small- and mid-size car. Responsive to that deficiency a large force resulting form 
a mid-front collision is absorbed by a pair of energy-absorbing front portions of longitudinal 
runners that co-operate with a pair of C-shaped energy- absorbing members of subframes of 
MB C, ref to DE 4342759 CI, in abutting relationship to the passenger compartment 
subjected, unavoidably, to the remaining load. Moreover, the collapse of the passenger 
45 compartment of MB C200 [1 1] in a real accident, illustrated in Fig. 43, documents the 
failure of the prior art. 
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Due to the uniform displacement of the power train (drive train) re£ to DE 3301708 C2 
and DE 4405904 CI in the event of mid-front collision only minor energy can be absorbed 
by a deformable element arranged therebehind and attached to the tunneL 

Ref to DE 4406129 Al a front mechanism 200 comprises the front bumper 35, two 
5 connecting rods 208, a cross member 210 and an energy-absorbing panel 216 installed in 
the rear section of vehicle structure. A rear mechanism 201 comprises the rear bumper 36, 
two connecting rods 209, a cross member 211 and an energy-absorbing panel 215 installed 
in the crumpling section of the vehicle structure. Each panel 215, 216 is interposed between 
the respective bumper and cross member arranged outside of the passenger compartment 
10 203 defined by the dotted lines shown in Fig, 34. In the event of mid-front or mid-rear 
collision the connecting rods 208 or 209 can move, only in parallel relationship to each 
other, in the channels 212 (Fig. 35) to push the cross member 210 or 211 deforming the 
energy-absorbing panel 216 or 215. 

Unavoidably, the rotation (yaw-angle) of the vehicle about the high axis of the centre of 
75 gravity of the vehicle in arbitrary front collision will be increased due to the position of the 
cross member behind the centre of gravity of the vehicle and to the rigid connection of both 
rods to each other (Figs. 40, 42, 43) 

As exemplified in Figs. 36 to 38 of DE-OS 2225481, a safety device 220 comprises two 
girders 231, 232 pivotally connected to each other by a joint 223, a suspension system [1 to 
20 3] consisting of a coil spring 225 and shock absorber 226 in force-locking connection with 
two girders 241, 242. This safety device, pivotally connected to two bearings 221, 222 of 
front and rear axle, is subjected to the following load cases in compliance with Technical 
Mechanics: 

Load case I in the z-y plane (Fig. 36): The moment M x = H*h about the x-axis is replaced 
25 by a pair of forces H A = (H*h)/1 with the lever arm of the length 1. From the equilibrium 
condition for moments two forces of reaction are obtained: V A = (V*lc)/l and Vb = -Va + 
V. These three forces in z-direction -V, (H A + V A ) and -(H A + V B ) exert the bending 
moment Mzy along the y-axis imposed on the safety device. 

Load case II in the z-x plane (Fig. 37); The force V exerts the bending moment Mzx = V*b 
30 imposed on the safety device along the y-axis. 

Load case III in the x-y plane (Fig. 38): The safety device is subjected to the bending 
moment M xy = -H*b along the x-axis and buckling force H. 

The bending moments M a> M xy , and buckling force H yield the total stress which is in 
contradiction to the compressive or tension stress, noted in DE-OS 2225481. 

35 In co-operation with a pair of dependently operating piston devices assembled in the front 
portions 30.1 of both runners ref. to US 3,860,258, FR 2181044 A and GB 2169377 A, the 
respective features of energy absorption 

- contradict the concept of compact car limited by an extremely short front section of the 
vehicle body e.g. approx. 50 cm of MB A 

40 - fail to absorb energy in the event of offset or inclined front collision (Figs. 39, 41, 43) 

because both piston devices can only operate in dependent relationship to each other and 

- increase the rotation of the vehicle about the vertical axis thus yaw-accelerating the 
heads of restrained passengers. In the event of 40 % offset Euro-NCAP (European New 
Car Assessment Programme) test [9] the vehicle VW Golf IV, driven at 64 km against a 

45 deformable barrier, rotates about 80°, substantially more than the yaw angle of the 
similar vehicle in a 50 % offset crash against a stiff barrier (Figs. 40, 42). 
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Ref. to US 3,860,258 the similar corrugated portions (zones) of the longitudinal runners 
and side rails should control the rate of acceleration in mid-front collision. Due to the 
constant stiffness thereof a single rate of acceleration will be achieved abruptly and 
immediately. Obviously, the corrugated zones weaken the overall stiffness of the vehicle 
5 frame which will collapse in side collision. 

Furthermore, the operation of telescoping bumper is restricted because the pair of telescopic 
energy absorbers can work only in mid-front collision. 

By applying the Newton law "action = reaction" the pair of hydraulic piston devices ref to 
GB 2169377 A proposed for energy absorption would be as bulky and expensive as the $ 
10 10 millions hydraulic device of Carl Schenck or Mannesmann Corp. which builds up the 
energy to accelerate a vehicle in a crash test. 

Ref. to FR 1 181569 and DE-OS 2211976 a pair of shock absorbers is rigidly connected to 
the front bumper and a cross bar of the vehicle frame to store minor energy resulting from 
the mid-front collision of the car, when parking, against a hindrance and upon the release of 
75 the stored energy to return the bumper to the home position when the car is reversed. 

In comparison with a small car VW Polo ® with length x height x width = 3.71 x 1.42 x 
1.66 m compact cars have a shorter length such as MB A with 3.58 x 1.56 x 1.72 m and 
Opel Maxx ® with 2.97 xl. 58x1. 58m In spite of airbags, belt pre-tensioners and 
reinforcing elements, the larger, stiffer vehicle structure of conventional cars and vans 
20 cannot always ensure survival chance in real accidents [1 1, 12]. Conceivably, the very small 
size of compact cars reflects the strenuous R&D work to resolve the problems of energy 
absorption in the event of front-, rear- or side collision. Furthermore, the following goals 
are at cross-purposes. Those specifications of crash tests are usually met by a complex, 
costly design to enhance the survival chance at extremely low manufacturing costs. 

25 

The current development of compact cars and small-size vehicles is attributed to the 
following teachings of the latest prior art regarding passenger protection and manufacturing 
method: 

Extrusion components fabricated from light materials are used for the supporting members 
30 of the vehicle door, frame, cross members, side rails and pillars ref. to DE 4335043 Al. A 
vehicle floor and door are assembled by plug-in connecting the engaging pieces of each 
member into the mating profiles, sockets and/or holes of the other and by glueing them The 
high manufacturing costs are partly compensated by the relatively inexpensive, simple 
methods of assembly and preserving the tolerance zones, however, not sufficiently enough 
35 to justify serial production. Presumably, the problems of energy absorption remain 
unsolved. 

Ref. to US 5,91 1,426 and 5,921,578 a small shock-dispersing plate 606 and a pair of 
deformable portions of leading arms 603 of a battery-driven compact car Honda, shown in 
Fig. 44, have energy absorption, far less than that front portions of the pair conventional 
40 runners of the compact car MB A ref. to US 5,492,193 that co-operate with the 

undermentioned deformable element 56 ref. to DE 4326269 CI, shown in Figs. 2a, 3a . 
In mid-front collision both deformable portions of leading arms are outwardly deformed 
thereby outwardly displacing both wheels out of interference with the respective side rails. 


-5- 


However, in an arbitrary front collision, shown in Fig. 43, only one of the deformable 
portions of leading arms will be deformed to a limited extent due to the interference of the 
corresponding wheel with the cross member thereby transmitting the remaining energy to 
the vehicle frame and increasing the rotation of the vehicle. 
5 In a worst case the left front tire hits the curbstone 611 of a pavement when parking the 
contact force deforms the deformable portion of left leading arm 603, shown in Fig. 45. 
How many rims, wheels and suspension systems of the vehicles have been damaged when 
parking? 

The shortcomings of the above-mentioned prior art become apparent in the following 
10 front collisions: 

- In a 50 % offset crash test, shown in Figs. 39, 40 [6], two similar cars MB 230s, rotate 
at yaw angle "A" = 40° about the vertical axis of the mutual point of collision away from 
the mutual collision line thus exposing the occupants to neck injuries associated with 
large yaw-acceleration. The need for independently operating piston devices of the 

75 present invention is substantiated by the failure to absorb the remaining energy, which 
forcefully opens the trunk cover 601 of each car. 

- In an approx. 50 % offset crash test, shown in Figs. 41, 42 [10], a 1480 kg heavy VW 
Passat 700a, moving forward to 1 metre, rotates at yaw angle "D" = 35°, while a 1 107 
kg heavy VW Polo 600a, thrown backward to 5 metre, rotates at yaw angle "A" = 45° 

20 thus backward, rotatably (yaw-) accelerating the heads of restrained dummies of VW 
Polo. 

- The passenger compartment of a two-years old MB C200 700b is collapsed to approx. 
40 % of its original size by a eight-years old VW Passat 600b crushing into it at an angle 
"Ac" = 35°, shown in Fig. 43 [1 1], resulting in a fatality of the MB C200 driver and 

25 severely injured passengers of VW Passat. This accident, outside of the city Idstein, 
demonstrates the failure of passenger protection of one of the safest cars. It should be 
clearly understood that Porsche-, MB- and Volvo cars are reputed to be the safest cars in 
the world and ensure a far better survival chance than other cars in real accidents, as 
documented in [12]. 

30 With the exception of DE 4326269 CI, the deformable elements of the prior art don't fit 
in a compact car, small- and mid-size car. Ref. to DE 4326269 CI a deformable element 56 
of MB A (Figs. 2a, 3a) consisting of honeycomb-shaped energy-absorbing members is in 
form-locking connection to the front portions 50.1 of longitudinal runners and detachable 
therefrom. Due to the small size (area) the deformable element is incapable of absorbing 

35 large impact energy. 

The feature of four stiff impact elements 55a to 55d (Figs. 2a, 3a) ref to US 5,464,266 
(DE 4326270 Al) for energy absorption in side collision is not appropriate. These stiff 
elements, incapable of absorbing energy, transmit energy from one vehicle side to the other 
and to the passengers. In the worst case, the residual lateral force rolls the MB A over due 

40 to the high centre of gravity of the vehicle. Such stiff elements were already proposed by 
Volvo Corp. in EP 0565501 Al disclosing five stiff cross members to transmit energy into 
the floor. In a side crash test according to FMVSS 214 a 12 litre side airbag cushioning the 
head lowers the acceleration of chest by 14% while increasing the acceleration of pelvis by 
4% despite the five stiff cross members and the side airbag. Passengers are exposed to 

45 higher injury severities because the test data are two-times higher than that in a front crash 
test, described in EP 0844939 Bl (DE 19530219 Al, US 09/210,420) disclosing the side- 
airbag substitutes superior to expensive, unreliable side airbags. Of all real collision types 
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\ the highest rate of severe and fatal injuries is discovered in real side collisions due to the 

I lack of crumpling (crush) section and the medical thesis, that the neck muscle and vertebrae 

) in the lateral direction are weaker than in the longitudinal direction [12]. 

I 

J None of the above-mentioned configurations offer the simplicity of the present invention in 

| - arranging the large deformable element, whose area is more than four times as big as the 
| area of the element 56, between the front pillars and the rear bumper 36 to absorb much 
I larger impact energy; 

I - arranging a pair of independently operating piston devices in the in the front and/or rear 
| section of the vehicle body to independently deform the large deformable element and 

||9 - substantially improving the survival chance of a vehicle, taken as example the compact 
| car MB A (Figs. 2a, 3a), by modifications. Responsive to the deficiencies of US 
| 5,464,266 and EP 0565501 Al the compact car "GO", shown in Figs. 2 to 5, is provided 
1 with the interengaging assemblies ref to. EP 0869878 B 1 (US 08/860, 1 82) to connect 
I the doors, pillars, side rails and vehicle roof to each other in arbitrary collision, with the 
impact beams 20, 20a, 20b and spring elements 21 ref to DE 4342038 Al and at least 
| one deformable element 1, 3 (Figs. 1, 3 1 to 33), preferably, a pair of side deformable 
I elements 2, 2a to 2e (Figs. 1 to 6, 15 to 18, 32) in order to define a crumpling section 
| for each vehicle side. The front-end or rear-end of the deformable element 1 and/or 
| deformable element 3 is/are capable of absorbing large impact energy in any front or rear 
20\ collision. 


SUMMARY OF THE INVENTION 

Accordingly, the principle object of the present invention is to optimize the crush 
25 behaviour of the vehicle floor, more particularly, of an energy- absorbing floor-assembly in 
order to substantially reduce large accelerations in the event of arbitrary collision. 
This principle and other objects of the present invention are accomplished by the following 
features (proposals): 

- a well-defined controllable deformation behaviour of the deformable element to 

30 determine the absorption of subenergies, the total amount of which represents the impact 
energy, in order to yield the highest efficiency of energy absorption during the 
controllable folding and buckling; 

- a large-area deformable element arranged to the vehicle floor and interposed between the 
front and rear bumper; 

35 - independently operating piston devices in the front and/or rear section of the vehicle 
body to guide and to independently deform the respective deformable elements, 
particularly, in the event of arbitrary front or rear collision; 

- a pair of springs co-operating with the independently operating piston devices to store 
minor energy, when the bumper is loaded, and to return the bumper to the home position 

40 when the bumper is unloaded; 

- space-saving design for the guided piston rod; 

- form- and/or force-locking connection of the deformable element with frame members, 
wheel cases and/or auxiliary parts in order to avoid the lateral buckling; 

- form- and/or force-locking connection of the deformable elements with each other by 
45 means of interengaging assemblies in order to increase the energy-absorbing masses in 

any collision and 


- detachable and releasable deformable element, serving as an upper floor of the trunk 

compartment, to cover the storage room for a spare tire, briefcase etc. 
thus resolving the shortcomings and deficiencies of the prior art, substantially lowering the 
deceleration rate and exploiting the advantages of the energy-absorbing features in a useful 
construction. 

In order to formulate in single terminology a generalized definition for the proper term is 
presented: 


Definition: 


Proper Term: 


"vehicle floor between the a part of the vehicle floor regionally restricted by 
A- or front pillars and the both A- or front pillars, the rear bumper and both 
rear bumper" 


"frame member" 30 to 34 
of a vehicle frame 

"deformable element" 1, 
2, 3 for energy absorption 

"deformable members" 

"auxiliary part" of a 
deformable element 

"arbitrary collision" 


"arbitrary front collision" 

"acceleration" 

"stiffness" of 

a deformation- or an 

auxiliary element 

"site of predetermined 
fracture" 


side rails. 

any longitudinal runner, cross member, tunnel rail * 
or side rail (sill portion) 

any energy-absorbing element to convert the 
impact energy into work of deformation 

members of a deformable element 

auxiliary tube, plate or element for the purposes of 
guiding and/or fastening a deformable element to 
the vehicle floor 

front, side or rear collision in arbitrary direction of 
impact force e.g. Y at the arbitrary angle "p" or at 
angle "Ac" (Figs. 2, 43) 

front collision in arbitrary offset or 
arbitrary offset front collision 

impact acceleration or deceleration of vehicle 
during an arbitrary collision 

stiffness matrix of an element in the direction of 
impact force X, Y or XI (Fig. 3 1); See FEM- 
books 

recess, hole, oblong hole, cut-off, corrugation or 
crack 


"predetermined site" 
"e^gingparrm^ 


welding spot, engaging point or assembling point 
engaging screw, bolt, pin, rivet, block or element 

l^aja interengaging assembly^ 

\i ^tatii^see^tmU^i^ mating hole, recess, oblong hole or cut-off 
I ^an^ffefengag^ 

I "en^gfrabs&rption" energy is absorbed by a deformable element upon 

the release of stored energy when the sites of 
predetermined fracture are broken 
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Summary of the advantages of the present invention: 

I. The independently operating piston devices comprising parts 5, 5.1, 1.2 and coil springs 
4c, 4d independently deform the respective sections of deformable element 1 (Figs. 1, 
10, 31 to 33) in the event of arbitrary front or rear collision and independently telescope 
5 to store minor energy when the bumper is loaded and to return the bumper to the home 
position when the bumper is unloaded, 
n. Decrease of the amplitude, increase of the eigen-frequency of torsional oscillation, 
increase of the stiflhess of the vehicle frame, reduction of vehicle-weight and substantial 
deceleration in the event of arbitrary collision by 
10 - arbitrarily attaching a single large-area deformable element 1 (Figs. 3 1, 33) or a 

number of deformable elements 1, 2, 3, 3a to 3c (Figs. 1 to 4, 15 to 22, 32) to the 
very large area of vehicle floor between the front or A-pillars and the rear bumper 
thus solving the deficiencies of the above-listed prior art; 

- increasing the energy-absorbing masses by means of interengaging assemblies to 

15 connect the deformable elements to each other (Figs. 15 to 18, 32), one of which is 

proposed for energy absorption in front or rear collision and the other for side 
collision. This overall proposal for energy absorption in any accident is superior to 
the two individual energy-absorbing systems ref. to US 5,464,266, US 5,492,193 and 
DE 4326269 CI, above-mentioned, suited for energy absorption in mid-front 

20 collision or for energy transmission in side collision; 

- increasing the energy-absorbing masses via maximizing the height H h2 H of the side 
deformable element 2a (Fig. 6) and deformable element 2al, 2a2 incorporated with 
deformable element 2z (Fig. 23). The height "h2" (Fig. 6) is determined by the 
difference between the vehicle floor 57 and road level "h B " (Fig. 3) serving as 

25 clearance for the vehicle floor to the road surface or between both vehicle floors 57 

and 57a of the compact car "AC"; and 

- force-locking connection of the auxiliary tubes 60b, 60c, 60cl, 60c2 and/or 
deformable elements with the frame members. 

ID. In form-locking connection with frame members and wheel cases, illustrated Figs. 1 to 
30 2, 19 to 22, the deformable element 3, 3a absorbs energy in arbitrary rear or side 
collision and acts as a releasable floor of the trunk compartment used to cover the 
storage rooms and to protect the items therein from theft. This feature is applicable too 
for a trunk compartment in the front section of the vehicle body. 
TV.Minor or no impact force imposed on the passenger compartment thanks to control rate 
35 of deceleration upon the release of subenergies, the total amount of which represents the 
impact energy, in excess of the threshold value of the sites of predetermined fracture of 
deformable elements during the controllable folding and buckling. 
V. When a vehicle tunnel is needed for housing an exhaust pipe, drive shaft (drive line) etc., 
the tunnel rail 60, 60d (Figs, 1 to 2, 3 1, 33) is replaced by auxiliary tubes 60b, 60c, 
40 60cl, 60c2 (Figs. 23, 29 to 32), auxiliary plates 31.5, 32.5, 32.6, 33.5 (Figs. 24, 32) 
and/or a pair of tunnel rails 60e (Fig. 32), between which an accommodation space is 
defined. 
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VLUse of the ledge of the side defomiable element 2al to 2a3 (Figs. 6, 23, 32) for 

- step rail 2.8 facilitating (disabled) occupants to comfortably step in and out due to the 
high side rail of compact car, van and small bus and/or 

- side bumper of element 2a3 (Fig. 32) with or without the deformable impact beam 
5 20b (Fig. 5) to directly absorb impact energy. 

Like the front section of the vehicle structure each lateral crumpling section comprises a 
side bumper and a pair of deformable elements. 
VILHoneycomb-shaped deformable elements serve as a means to dampen road noise. See 
honeycomb-shaped floor parts ref. to DE 3809185 C2 made of paper to dampen road 
10 noise. 

Vin.Passing the strict EU- and US- side crash tests with a few modifications of the vehicle 
floor of a prototype or production model. The modifications of MB A "AC" into a 
compact car "GO" substantiate the applicability of the deformable elements for any 
vehicle floor. 

15 DCCosts cut by standardizing the deformable elements with arbitrary cross section and 

contour for vehicles of different classes, by minimizing the number of the types and/or by 
employing a single deformable element 1 (Fig. 33). 
X. Inexpensive design, low manufacturing costs, high reliability, low reject rate and saving 
labour-time thanks to simple assembly, disassembly and repair. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

A number of embodiments, other advantages and features of the present invention of 
motor vehicle will be described in the accompanying drawings with reference to the xyz 
25 global coordinate system: 

Fig. 1 is a schematic perspective view of the 1st embodiment of a vehicle floor of a 
compact car "GO", an energy-absorbing improvement over the vehicle floor of a prototype 
MB A ® of Fig. 2a and 3a, equipped with five elements deformable under the imposition of 
impact force X, Y or XI in the event of front, side or rear collision or pile up. 
30 Fig. 2 is a bottom plan view of the 1st embodiment of the vehicle floor in yz plane. 
Fig. 2a is a bottom plan view of the vehicle floor of the MB A ® "AC", ref to US 
5,464,266 (DE 4326270 Al) and DE 4326269 CI, in yz plane comprising two runners, side 
rails, bumpers, an A-, B-, C-cross member, a front deformable element and four impact 
elements under the imposition of impact force X or Y in the event of front or side collision. 
35 Fig. 3 is a cross-sectional view of the 1st embodiment of the vehicle floor along the line fi- 
ll of Fig. 2. 

Fig. 3 a is a cross- sectional view of the MB A "AC" along the line II-II of Fig. 2a. 
Fig. 4 is a partially enlarged cross- sectional view of Fig. 3. 

Fig. 5 is a cross-sectional view of a vehicle door and a side deformable element with a 
40 ledge serving as a step rail along the line II-II of Fig. 2. 

Fig. 6 is a perspective view of the side deformable element having a ledge. 

Fig. 7 is a cross-sectional view of a shearable bolt of the side deformable element in 
engagement with the mating hole of a piece along the line I-I of Fig. 4. 

Fig. 8 is a cross-sectional view of a shearable pin engaging with the side deformable 
45 element. 

Fig. 9 is a cross-sectional view of the side-end portion of the deformable element bolted to 
the C-cross member along the line III-III of Fig. 2. 
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Fig. 10 is a schematic perspective view of the 1st embodiment of a deformable element 
subdivided into crumpling zones provided with sites of predetermined fracture, engaging 
points and/or honeycomb-shaped energy-absorbing members. 

Fig. 1 1 is a perspective view of the 2nd embodiment of a deformable element of varying 
stiflhess and an additional deformable element of longitudinally varying stiflhess. 

Figs. 12 to 14 are perspective views of the respective 3rd to 5th embodiment of a 
deformable element having an outer or inner guide tube to receive a round auxiliary tube. 

Fig. 15 is a perspective view of the 6th embodiment of a deformable element in a form- 
locking connection with a mating deformable element via the 1st embodiment of 
interengaging assemblies distributed along the upper and lower region thereof at one 
assembling side. 

Fig. 16 is a perspective view of the 7th embodiment of the deformable elements of Fig. 15 
provided with the 2nd embodiment of interengaging assemblies. 

Fig. 17 is a perspective view of the 8th embodiment of the deformable elements of Fig. 15 
provided with the 3rd embodiment of interengaging assemblies. 

Fig. 18 is a perspective view of the 9th embodiment of the deformable element and a 
mating deformable element, both provided with the 4th embodiment of interengaging 
assemblies. 

Fig. 19 is a cross- sectional view of the 1st embodiment of a deformable element of the 
trunk compartment, in form-locking connection with the rear portions and wheel cases, and 
storage rooms along the line V-V of Fig. 2. 

Fig. 20 is a partially enlarged cross-sectional view of Fig. 19 to illustrate the honeycomb- 
shaped energy-absorbing members, engaging pin and hinge. 

Fig. 21 is a top view of the 2nd embodiment of a half of a deformable element of the trunk 
compartment in form-locking connection with the rear portion, engaging rail and wheel 
case. 

Fig. 22 is a perspective view of the process to form-locking connect the members of the 
deformable element of Fig. 21 to each other and to the respective frame members. 

Fig. 23 is a schematic perspective view of the 2nd embodiment of a vehicle floor 
comprising open cross sectional frame members to receive deformable elements and bearing 
boxes. 

Fig. 24 is a schematic perspective view of the 3rd embodiment of a vehicle floor 
comprising open cross sectional frame members to receive deformable elements and bearing 
boxes. 

Fig. 25 is a perspective view of a bearing box and its parts. 

Figs. 26 to 28 are front views of the 1st to 3rd embodiment of an open cross sectional 
runner in form- and force-locking connection with a bearing box. 

Figs. 29 to 30 are bottom plan views of the 4th to 5th embodiment of a vehicle floor 
having at least one leaf spring serving as a deformable element. 

Fig. 3 1 is a bottom plan view of the 6th embodiment of a vehicle floor provided with the 
respective deformable elements for energy absorption in arbitrary collision. 

Fig. 32 is a bottom plan view of the 3rd embodiment of the vehicle floor of Fig. 24 
provided with the respective deformable elements for energy absorption in arbitrary 
collision. 

Fig. 33 is a bottom plan view of the 7th embodiment of a vehicle floor provided with the 
respective deformable elements for energy absorption in arbitrary collision. 

Fig. 34 is a perspective view of two mechanisms ref. to DE 4406 129 Al under load of 
front- or rear impact force. 
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Fig. 35 is a cross-sectional view of a half of the vehicle and two connecting rods in a 
channel along the line VI- VI of Fig. 34. 

Figs. 36 to 38 are schematic views of a safety device ref. to DE-OS 2225481 under load 
of impact forces in zy-, zx- and xy-plane. 
5 Figs. 39 and 40 are top plan views of two similar cars rotated at the same angle about the 
vertical axis of the mutual point of collision in a 50 % offset crash test. 

Figs. 41 and 42 are top plan views of two cars with different weights in an approx. 50 % 
offset crash test. 

Fig. 43 is a top plan view of two cars in a real accident. 
10 Fig. 44 is a top plan view of a safety device ref to US 5,91 1,426 and 5,921,578. 

Fig. 45 is a top plan view of the safety device of Fig. 44 when the tires of the car hit the 
curbstone of a pavement. 

As customary, the use of (not shown) sealing parts against dirt and water is highly 
recommended for the purpose of securing the function of the piston device, however, not 
75 shown for the sake of perspicuity. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Beyond doubt, the function of the deformable elements is well described in the preferred 
20 embodiments of the prior art. However, the applicability thereof would become apparent in 
the scope if the explanation of how to assemble the deformable elements to the vehicle 
frame in reference to the Figs, would be included. When the assembly process is known, the 
costs and time can be estimated. Hence, this subject must be taken into account when the 
function and assembly thereof is described in conjunction with manufacturing parts thereof 
25 and absorbing large energy in the event of arbitrary collision. 

The right-hand drive vehicle is represented by the steering wheel 81 drawn with dotted 
heavy lines (Fig. 3), the position of each pillar and cross member in all Figs, by the capital 
letters A, B and C (Figs. 2, 31). It is to be clearly understood that the features are 

30 applicable for any vehicle with an arbitrary number of pillars and cross members, 

accordingly for any vehicle floor. The driving direction shown in all Figs, is opposite to the 
x-direction of the xyz global coordinate system illustrated Figs. 1 to 3, 10, 15, 19, 31. 

With the exception of the detachable deformable elements 3 and 3a serving as a releasable 
floor of the trunk compartment the deformable elements are housed in the vehicle floor or 

35 under the vehicle floor 57 (Figs. 3 a). By applying the associative rule the parts of each 
interengaging assembly can be arranged to the mutual deformable elements in either way 1 
and lor 2 and\ (Figs. 15 to 18, 32 to 33). 

In analogy to the principle of "piston engine" to perform work, the piston 1.2 guided by 
the bearing box "compresses" or deforms the deformable element (Figs. 1, 2, 10, 31 to 33) 

40 under load of impact force in the event of collision against the barrier 80 (Fig. 3a) or the 
opposite vehicle (Figs. 39, 4 1, 43). Due to the constant stiffness of the crumpling zones of 
longitudinal runner e.g. ref. to US 5,480,189, US 3,860,258 the total energy absorption 
occurs abruptly and immediately despite the proposal for controllable folding and buckling 
thus making a control of the rate of deceleration impossible. In order to ensure a time- 

45 dependent curve of acceleration (deceleration) lower than the threshold value of severe/fatal 
injury during the collision, large-area (proper term: large-volume) deformable elements with 
controllable deformation behaviour are required. Any deformable element having an 
arbitrary cross section and contour is subdivided into a number of crumpling zones Zi, Z2, 
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Z3, Z4,.. Zn +1 with sites of predetermined fracture (Figs. 10, 12, 16, 18, 21). Controllable 
deformation behaviour is determined by inequal stiflhess of crumpling zones in juxtaposition 
having different peak stresses under load. However, they may have peak stresses at the 
same level as long as their crumpling zones e.g. Za and Z 10 are not in juxtaposition. The 
5 transient times to the yield value (fracture stress) are variable, hence, determinable by the 
design features of stiffness- varying crumpling zones in the 1st to 9th embodiment of a 
deformable element: 

1) number and/or inequal distances of sites ref. to Gl (design-features-type 1) such as 
welding spots (Fig. 10), transition sites (engaging points) Pi, P 2 , P 3 , .... , P D (Figs. 16 

10 to 18) or assembling points Ri, R 2 , Rj, .... , R„ (Figs. 24, 32); 

2) sites of predetermined fracture such as recesses, oblong holes ref. to G2, holes ref to 
G2a, cut-off in welded area ref to G2b, rounded cut-off in welded area ref to G2c, 
cracks ref to G3 or corrugations ref to G4. The juxtaposed crumpling zones of a 
deformable element can be separated by a transition area defined by recesses ref to G9 

15 (Figs. 12, 13). To prevent from buckling laterally the deformable element is provided 

with at least one guide tube 1.8a, formed by two half-rings (Fig. 14), or with at least 
one guide tube 1.8 (Figs. 12, 13), wherein an auxiliary tube 60b, 60c, 60cl, 60c2 
(Figs. 31 to 33) is inserted to guide the deformable element during energy absorption 
and to prevent lateral buckling thereof 

20 3) honeycomb-shaped energy-absorbing members ref to G5 like deformable element 2 
illustrated partially (Fig. 1), deformable element 1 (Fig. 10) and deformable members 
3.1, 3.2 (Fig. 20); 

4) integrating additional part thereon or therein ref to G6; 

5) longitudinally varied stiffness of a deformable element la with angle a (Fig. 1 1) ref 
25 to G7; 

6) integrating an additional deformable element lz of varying stiffness therein ref to G8 
(Fig. 11); 

7) multi-leaf spring as deformable element ref to G10, e.g. three leaves, mounted 
laterally (Fig, 29) or longitudinally (Fig. 30). In dependence on cracks, holes ("b" is a 

30 hole of the spring element 21 (Fig. 5)), different radii of curvature of leaves and/or 

different thickness the sites of predetermined fracture can be pre-calculated by FEM, 
hence, varied [1 to 3]. Moreover, other materials with the properties of high-energy 
absorption and small mass, e.g. used for skis, like carbon/glass fibre-reinforced plastics 
are recommended for use. 

35 8) interconnection of the first deformable element le, If responsible for energy 

absorption in front- or rear collision, and the second deformable element 2b to 2e t 
responsible for energy absorption in side collision, by interengaging assemblies ref to 
Gil (Figs. 15 to 18) increases the energy-absorbing masses in any collision. The 
stiflhess of the transition area of juxtaposed crumpling zones is weakened by L- or T- 

40 (spade-) shaped oblong holes or recesses. Parts of deformable element are fabricated 

and formed by shallow drawing, extruding, welding, bolting, riveting and/or glueing. 
The deformable element 1 with struts (Fig. 10) is formed either by welding four sheet 
metals (panels) 1.10, 1.11 together or from light weight material by extrusion. Finally, 
the recesses of the deformable element If are machined to serve as sites of 

45 predetermined fracture and to receive the engaging pins 2.1b (Fig. 18). 
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It is obvious that the lateral buckling of the deformable element can be prevented and the 
deformation behaviour thereof can be controlled by different peak stresses of juxtaposed 
crumpling zones and the mutual direction of the deformation of all the crumpling zones and 
the movement of the piston 1.2 (Fig. 10). 
5 To cut costs a single deformable element 1 (Fig. 3 1) is designed in association with the 
above-mentioned design features to define the sections each of which is responsible for 
energy absorption in the event of front, side or rear collision. 

The 1st to 4th embodiment of the interengaging assemblies determines the crumpling 
zones of the first and second deformable element le, If, 2b to 2e. The insertion of the 

10 mating parts of interengaging assemblies makes the assembly of the second deformable 
element to the first deformable element easier thus saving costs and time. 
Ref. to Fig. 15 the interengaging assemblies consist of upper and lower engaging pins 1.15 
distributed on the respective upper and lower transition areas of juxtaposed crumpling 
zones of the first deformable element le in x-direction and the mating L-shaped oblong 

75 holes, distributed along both legs of the U-shaped portion of the second deformable element 
2b, serving as upper and lower transition sites of juxtaposed crumpling zones thereof. Both 
deformable elements are interconnected upon the insertion of the mating L-shaped oblong 
holes into the upper and lower engaging pins in y-direction, which are secured in the U- 
forms of the mating L-shaped oblong holes by the movement of the second deformable 

20 element in x-direction. If necessary, a welding spot like transition site "Pi to P n " ensures a 
rigid connection of both elements to each other (Fig. 17). 

Ref. to Fig. 16 the interengaging assemblies consist of upper and lower engaging pins 1.15 
distributed on the respective upper and lower transition areas of juxtaposed crumpling 
zones of the first deformable element le in x-direction and the mating T-shaped oblong 

25 holes, distributed along both legs of the U-shaped portion of the second deformable element 
2c, serving as upper and lower transition sites of juxtaposed crumpling zones thereof. Both 
deformable elements are interconnected upon the insertion of the mating T-shaped oblong 
holes into the upper and lower engaging pins in y-direction, which are secured in the U- 
forms of the mating T-shaped oblong holes by the movement of the second deformable 

30 element in x-direction. If necessary, a welding spot like transition site "Pi to P n " ensures a 
rigid connection of both elements to each other (Fig. 17). 

Ref. to Fig. 17 the interengaging assemblies consist of engaging pins 1.15 distributed on the 
upper transition areas of juxtaposed crumpling zones of the first deformable element le in 
x-direction and the mating T-shaped oblong holes, distributed along the upper leg of the U- 

35 shaped portion of the second deformable element 2d, serving as transition sites of 

juxtaposed crumpling zones thereof. Both deformable elements are interconnected upon the 
insertion of the mating T-shaped oblong holes into the engaging pins in y-direction, which 
are secured in the U-forms of the mating T-shaped oblong holes by the movement of the 
second deformable element in x-direction. The transition sites "Pi to P„" of the lower leg of 

40 the U-shaped portion of the second deformable element are welded, bolted or glued to the 
mating sites of the lower transition areas of juxtaposed crumpling zones of the first 
deformable element. 
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| Ref to Fig. 18 the interengaging assemblies consist of engaging pins 2.1b, both ends of 

| which are attached to both legs of the U-shaped portion of the second deformable element 

i 2e, serving as transition sites of juxtaposed crumpling zones of the second deformable 

| element 2e and the mating recesses of the first deformable element If, each of which is on 

i f one engaging side of a transition area between the juxtaposed crumpling zones provided 

J with guide tubes in the common axis. The corresponding crumpling zones of both 

I deformable elements are interconnected when the engaging pins are inserted into the mating 

I recesses and secured therein by an auxiliary tube 60c projected through the guide tubes of 

| all the crumpling zones in the common axis. 

10 In analogy to "guiding a piston rod of an engine" the piston rod must be guided in the 1st 
to 3rd embodiment of a bearing box attached to or in the portion of a runner. 
1) by the sleeve bearings (not shown) in the bearing box attached to the front portion 30.1 
of a runner and/or of the A-cross member 31 ref. to Fl (guidance-type 1) (Figs. 1 to 2). 
This feature can be applied for the attachment to the rear portion of a runner (Fig. 32); 
15 2) by the sleeve bearings (not shown) in the bearing box 30.7, 30.7a form- and force- 
locking connected to the runner 30a, 30al ref. to F2 (Figs. 25, 26, 29 to 31). The 
bearing box 30.7, 30.7a is assembled by positioning and bolting both engaging plates 
30.6 to the corresponding guide plates 30.5 via guide pins 30.4 (Fig. 25); or 
3) by a bore of the bearing box 30.7, 30.7b, 30.7c made of an extrusion component 
20 fabricated from light material, the engaging receptacles of which are plug-in (form- 
locking) and force-locking connected to the mating parts of the runner 30a, 30al, 30a2 
ref. to F3 (Figs. 27, 28). To save costs the extrusion process is further exploited to 
manufacture a number of bores of the bearing box 30.7c, e.g. three bores and the fourth 
drawn with dotted lines, to guide several piston rods (Figs. 32, 33) and receive auxiliary 
25 members such as tubes 60c, 60cl, 60c2. 

The cross section of piston rod is arbitrary, however preferably round or rectangular 
because of the low manufacturing costs. Owing to the space saving design the piston rods 
can be arbitrarily arranged in the front and/or rear section of the vehicle body. 
Generally, a piston device includes at least one piston rod 5.2, 
30 - one end of which is fastened to the bumper with sites of predetermined fracture or to an 
impact pan 5.1, which is located adjacent to the conventional bumper, and 
- the other is fastened to a piston 1.2, which is rigidly connected to the deformable element 
or spaced at a distance of "10" thereto (Figs. 31, 33). When the piston rod is equipped 
with a coil spring 4d or rubber spring 4c, it telescopes further into the bearing box within 
35 the distance of "10" to store minor energy when the bumper is loaded and to return the 
bumper to the home position when the bumper is unloaded. 
A pair of independently operating front piston devices includes a pair of front double 
bearing boxes 30.7, connected to the front portions of longitudinal runners according to F3, 
and a pair of front pistons 1.2, fastened to the front-end portions 1.1 of the front deformable 
40 elements 1 (Fig. 32). 

A pair of independently operating front piston devices includes a pair of front twin bearing 
boxes 30.7, connected to the front portions of longitudinal runners according to F3, and a 
pair of front pistons 1.2, fastened to the front-end portion 1.1 of the single deformable 
element 1 (Fig. 33). 
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A pair of independently operating rear piston devices includes a pair of rear twin bearing 
boxes 30.7, connected to the rear portions of longitudinal runners according to F3, and a 
pair of rear pistons 1.2, spaced at a distance of "10" to the rear-end portion 1.1 of the single 
deformable element 1 (Fig. 33). 

5 Ref. to Figs. 1 to 9 the 1st embodiment of a vehicle floor of the compact car "GO", 
substantially safer than the compact car "AC" shown in Figs. 2a, 3a, comprises two 
bumpers 35, 36 and 

- two runners 30, each of which is subdivided into a rectangular front portion 30.1, a U- 
shaped central portion 30.2 (Fig. 4) and a rectangular rear portion 30.3; 

10 - an A-cross member 31, subdivided into two U-shaped side transverse portions (torsional 
boxes) 31.1 and a rectangular central transverse portion 31.2; 

- a C-cross member 33, subdivided into two U-shaped side transverse portions (torsional 
boxes) 33.1 and an U-shaped and rectangular central transverse portion 33.2 (Fig. 9); 

- a B-cross member 32; 

15 - a double U-shaped tunnel rail 60, welded to all cross members and 

- at least one pair of independently operating piston devices, above-mentioned. 

Each deformable element 1 of four panels 1.10, 1.11, provided with soundproofing strips 
1.7, is inserted into the space, defined by the half of double U-shaped tunnel rail 60 and the 
U-shaped central portion 30.2 (Fig. 4). The plate 1.1 of the rear-end portion thereof is 

20 secured to the central portion of C-cross member by bolts 1.12 (Fig. 9). The plate 1.1 of the 
front-end portion thereof is bolted to the piston 1.2 of the piston device by bolts 1.5 (Fig. 
10). Subsequently, the auxiliary plate 6 is secured to the central portion of C-cross member 
by coupling elements 6.2, 6.7 (Fig. 4). The side deformable element 2 with soundproofing 
strips 2.7, projected into the U-shaped side transverse portion 31.1 and transverse portion 

25 33,1, is secured to the auxiliary plate 6, serving as a fixture by coupling elements 6.1, 6.6 
and to the side rail 34 by shearable bolts 2.1 and/or shearable pins 2.1a with the mating 
holes of pieces 2.4 of the side rail 34 provided with sound-proofing pieces 2.3 (Figs. 4, 7). 
Under load of the weight of side deformable element 2, 2a and, particularly, the weight of 
passenger, standing on the step rail 2.8, the defection of the element 2, 2a spoils the overall 

30 stylish impression. Doubtless, it is not beneficial to sales. There is a need for a height- 
adjusting mechanism To adjust the height a tool is inserted through the overlapping holes 
of side rail 34 into a hexagon socket head of shearable bolt 2.1 (Figs. 4, 7). The number of 
shearable bolts and/or shearable pins arranged longitudinally and/or transversely depends on 
the width, length, weight of the deformable element and the weight of passenger standing 

35 on the step rail. In excess of the predetermined force in a side collision the shearable parts 
2,1, 2.1a and/or the mating pieces 2.4 with thickness, "a" denoted in Fig. 7, are broken or 
shorn so that the crumpling zones will be fully exploited to absorb energy. Substituting the 
shearable parts with welding spots cuts the manufacturing cost, but the repair cost will 
increase. The flat B-cross member 32 can be replaced by an open cross sectional 

40 intermediate cross member 32c, similar to 30a (Figs. 23, 24, 33). 

Ref. to Fig. 23, 24 and 32 the 2nd to 3rd embodiment of a vehicle floor comprises at least 
one bumper 35, 36 and 

- a pair of open cross sectional runners 30a and a pair of open cross sectional side rails 
34a; 

45 - a pair of U-shaped tunnel rails 60e, providing a space below the vehicle floor to house 
any part of power plant such as 
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* an exhaust pipe of a rear wheel drive vehicle and a drive shaft or 

* an exhaust pipe of a front wheel drive vehicle; 

i - three closed cross sectional cross member 31a to 33a, 31b to 33b, rigidly connected to 
the runners 30a, tunnel rails 60e and side rails 34a; and 

5 - at least one pair of the above-mentioned, independently operating piston devices. 
Each of the two pairs of deformable elements 1 (Fig. 32) is projected through the open 
cross sectional side rails 34a and the open cross sectional central portions of runners 30a 
into the U-shaped tunnel rail 60e. Either two pairs or one pair of side deformable elements 
2al, 2a2, 2a3 are projected through the respective open cross sectional portions of side 

10 rails 34a into the respective side portions of deformable elements 1 in juxtaposition. Each 
side deformable element has step rail 2.8 (Fig. 6). Regarding the 2nd embodiment the three 
cross member 31a to 33a are provided with assembling bores "bi to ban" at the side region 
and "ei to en" at the central region in common axes to receive and to secure at least two 
pairs of auxiliary tubes 60b, 60c, 60cl, 60c2, when projected therethrough and through the 

75 deformable elements 1 and the side deformable elements 2al, 2a2, 2a3. When the auxiliary 
tube 60b, 60c is too long for projection, it is replaced by two short auxiliary tubes 60cl, 
60c2 or by auxiliary plates (Figs. 23, 24, 32). 

Regarding the 3rd embodiment the three cross member 31b to 33b are provided with the 
respective auxiliary plates 31.5 to 33.5 at the side region and a pair of auxiliary plates 32.6 
20 at the central region of cross member 32b. The deformable elements 1 and the side 

deformable elements 2a 1, 2a2, 2a3 are fastened to the assembling points R t , R 2 , Rj> » Rn 
of the respective auxiliary plates 31.5 to 33.5 and the assembling points Qi, Q 2 , Qs> .... , Q n 
of auxiliary plates 32.6 (Fig. 24). 

Ref. to Fig. 29 the 4th embodiment of a vehicle floor, each of two multi-leaf springs 4a 
25 ref to G10, serving as a deformable element 1, is transversely mounted to the A-cross 
member 31a. For example this multi-leaf spring comprises three leaves Bl, B2, B3. To 
protect passengers in a rear collision another multi-leaf spring can transversely be mounted 
to the C-cross member 33a. 

Ref. to Fig. 30 the 5 th embodiment of a vehicle floor, a multi-leaf spring 4b ref to G10, 
30 serving as a deformable element 1, guided by the open cross sectional runner 30a is 

longitudinally mounted to a stiff member 60a on each vehicle side to protect passengers in a 
front or rear collision. 

*** Ref to Fig. 3 1 the 6th embodiment of a vehicle floor comprises two bumpers 35, 36 and 
Y a pair of open cross sectional runners 30a and a pair of open cross sectional side rails 
35 \ 34a; 

-f an open cross sectional tunnel rail 60d, 

- three closed cross sectional cross member 31a, 32c, 33a, rigidly connected to the 

1 runners 30a, tunnel rail 60d and side rails 34a and provided with bores in the common 
axes; 

40 - at least one pair of the above-mentioned, independently operating piston devices, 
equipped with a pair of springs 4d and 

- Jan energy- absorbing assembly for a trunk compartment (Fig. 19), undermentioned, or a 
•deformable floor 3c, fastened to both rear portions of longitudinal runners 30a and the 
rear cross member 33a. 
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A single deformable element 1, inserted between the front 31a and rear cross member 33a, 
through the side rails 34a, longitudinal runners 30a, tunnel rail 60d and intermediate cross 
member 32c, is in abutting relationship to both vehicle sides and secured by two pairs of 
auxiliary tubes 60c, projected therethrough and through the bores of front and rear cross 
5 member in the common axes and fastened to the front and rear cross member. 

The deformable element, the rear-end portion of which is fastened to the rear cross member, 

- absorbs impact energy in any front collision while moving along the auxiliary tubes; or 

- is deformed at the side portion in any side collision. 

Ref. to Fig. 33 the 7th embodiment of a vehicle, having the same vehicle frame as the 6th 
10 embodiment, is provided with a pair of the above-mentioned, independently operating front 
twin piston devices and a pair of the above-mentioned, independently operating rear twin 
piston devices. 

A single deformable element 1, inserted between the front 31a and rear cross member 33a, 
through the side rails 34, longitudinal runners 30a, tunnel rail 60d and intermediate cross 
15 member 32c, is in abutting relationship to both vehicle sides and secured by a pair of 

auxiliary tubes 60b, projected therethrough and through the bores of front and rear cross 
member in the common axes and fastened to the intermediate member. 
The deformable element, fastened to the intermediate cross member 32c, 

- absorbs impact energy in any front collision while moving along the auxiliary tubes; or 
20 - is deformed at the side portion in any side collision. 

Ref. to Figs. 1,2, 19, 20 the 1st embodiment of a rear deformable element 3 of the trunk 
compartment comprises a central deformable member 3.1 and a pair of side deformable 
members 3.2 pivotally connected thereto with hinges 3.3. Rooms between the detachable 
deformable element 3, 3a, the rear wall of the passenger compartment, the rear wall of rear 
25 bumper 36, both wheel cases 40, both rear portions 30.3 and the lower floor of the trunk 
compartment can be used for storage. The engaging pins 3.5 of the deformable member 3.1 
are longitudinally arranged parallel to the mating holes of the rear portions 30.3, distance 
"T" indicated in Fig. 19. The length of deformable element 3 almost equals the depth of 
trunk compartment. 

30 The detachable deformable element 3, 3a, serving as the upper floor of the trunk 

compartment, is in form-locking connection with the pair of rear portions of longitudinal 
runners and both rear wheel cases 40, in abutting relationship to the rear cross member 33 
and the rear wall (not drawn) of rear bumper 36 as well as being releasable therefrom (Figs. 
1,21). 

35 By means of both hand grips 3.4 of the deformable members 3.2, folded up, the engaging 
pins 3.5, drawn with dotted lines (Fig. 19), of deformable member 3.1, resting on the rear 
portions, are placed adjacent to the mating holes (Fig. 1). Because the diameter of the head 
of each engaging pin is a little smaller than the sidelong width of each mating hole, the 
sidelong hand movement illustrated by arrow and "S" (Fig. 19) moves all engaging pins into 

40 the mating holes for the purpose of form-locking connection. When folded down, the 
deformable members 3.2 cover both storage rooms "SL" and "SR", 

- the lateral surface of each deformable member 3.2, having engaging holes, is in form- 
locking connection with the C-shaped rear wheel case 40, whereto mating pins 40.1 are 
rigidly attached; and 

45 - the holes engage with the mating pins 40.1. 
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The number of the interengaging assemblies engaging pins / mating holes, e.g. five, 
determines the number, e.g. six, of crumpling zones of the deformable element 3 (Figs. 1 
and 21). 

Ref. to Figs. 21, 22 the 2nd embodiment of a deformable element 3a of the trunk 
5 compartment comprises a central deformable member 3.1a and a pair of side deformable 
members 3.2a. The design parameters of this embodiment without hinges 3.3 such as 
distances, lengths, shapes etc. are similar to the 1st embodiment. 
The deformable member 3.1a is provided with two rows of the engaging pins 3.5a to 
engage with the mating holes of both rear portions 30.3. The number of the interengaging 
10 assemblies engaging pins / mating holes determines the number of crumpling zones Zi, Z2, 
Z 3 , Z*,.. Ze of the deformable element 3a in direction of impact force XI. The crumpling 
zones in both directions of impact forces XI and Y will be defined, when the deformable 
member 3.1a is additionally provided with a transverse guide beam 3.8, having engaging 
pins 3.7 which engage with the mating holes of the cross rail 3.9 rigidly attached to the C- 
75 transverse portion 33.2 of the cross member, thus optimizing the deformation behaviour of 
the deformable element 3a. 

The schema illustrated by arrows (Fig. 22) shows the form-locking connection of all 
engaging pins 3.5a, 3.7 to the mating holes of both rear portions and of that cross rail along 
which the inner edge of the guide beam 3.8 slides. Additional costs will be incurred only for 
20 manufacturing and assembly of parts 3.8, 3.9 due to preserving the distances of the 
corresponding interengaging assemblies thereof. 

When lowered down, each deformable member 3.2a covers a storage room "SL" or "SR" 
and is in form-locking connection of 

- its lateral surface to the C-shaped rear wheel case 40; 

25 - its engaging holes to the mating pins 40.1, rigidly attached to the wheel case 40 and 

- its engaging pins 3.6a to the mating holes of rear portion 30.3 and recesses of 
deformable member 3.1a. 

Ref to Fig. 3 1 the 3rd embodiment of a deformable element 3c of the trunk compartment 
is in form- and/or force-locking connection with both rear portions 30.3 of the runners 30a 
30 and/or the C-cross member 33a via interengaging assemblies, similar to those of the 

deformable element 3, 3a, welding and/or bolting. The deformable element 3c can serve as a 
lower floor of storage rooms, shown in Fig. 19. 

Although the present invention has been described and illustrated in detail, it is clearly 
understood that the terminology used is intended to describe rather than limit. Many more 
35 objects, embodiments, features and variations of the present invention are possible in light 
of the above-mentioned teachings. Therefore, within the spirit and scope of the appended 
claims, the present invention may be practised otherwise than as specifically described and 
illustrated. 



1 / 1 0 



2710 



3/10 
trj nj- Os, QQ 



4/10 


Prior Art Prior Art 

Fig. 5 Fig. 6 



57 10 



6/10 



Fig. 12 


Prior Art 


0.125 0.25 0.375 0.5 0.625 


(N) fN/mm) 

KN J 3 5 9 13 17 21 25 29 33 37 KN 4 


+ 


+ 


. / 


-790 9.901 fc 


; 

M 


9.916 «£2 


~****r~ FEM 

£-19.1 



9.891 


FEM 


-3000 10.417 
10.201 


T f f T T T 1 M 

ttffffinfift — F EM 


7 


F1 


U1 

-F2 


T 



7 / 10 

Fig. 13 

U2 

o 


Prior Art 



U3 


Q 


22 


a 




8 / 10 



9 /.10 



10/10 





This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 
^ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

$ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


